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PREFACE. 



The progress of meteorology and a more systematized method 
of observation having developed new views in respect to the 
nature and origin of Storms, the subject has, during thfe last 
ten or dozen years, been one of continual discussion and much 
controversy. This work has been written to give, in brief, the 
history of the development of the Law of Storms, — ^to contrast 
the old "circular," with the later "spural," theory, — and to show 
to what extent the old practical rules for storm-sailing require 
modification. 



W.H.R. 



157, Leadenhall Stbest, 
London, May^ 1876. 



THE 

LAW OF STORMS 

CONSIDEBEP PRACTICAI^LY, 



illi H WI 9t 



Hurrioaziei TyphOOlLy and Oyolone* are but different nam^s for 
the same natural phenomenon — a fieroe tempest of wind and rpin, with 
thunder and lightning, accompanied by a heavy cross se^ and marked 
by a very low barometer. The wind m such storms does not blow in 
straight lines, but, according to the popular idea, it has a horizontal 
rotation, as if on an axis ; the centre of the atprin ia a (^^tm^ with l^e 
sea still rough, but the sun shining by da^ or the stsw by night; 
immediately around this central calm area is the dark bwk of Qlovd 
where the hurricane is blowing with ite greatest steeDgtb ; and a s^p 
that has entered the calm with one wind leave? it with aootbejr blowing 
from an opposit.e, or nearly opposite, direcstion, in4iQ94in£r tbA.t whik 
there is a movement of horizontal rotation, the ^tomi-'a^Id is ^p 
subjected to a movement of translation. 

Such tempeste are espeeially cbaracteriitic ef, though not wnSm^ 
to, the tropical regions ; they v^ frequently i^yade 0idrart|)^i«iil 
regions, and even oooasionaUy originate in the ]»JiMr ; ti^ w^ m^^ 
to laws, as are all nhysioal phanoiama ; and an it ii^ of vittil wportacu^ 
that a thip should not be navigated int» or thraugb the st^rmr^^, 
which tradition and exp^fienoe &ye alike prenonnoed to be di^asliiqw^, 
practical rules have been deduced from the Laito of Sktrrm^ by the aid i^ 
which the seaman may avoid the danger, or escape &ofia it when he 
happ^is to be caught there. . 

— — ■ 'I " ■ < n ... i,.| ■ IT t .f 

* The term Hurricane comes through the Spaaiah hwraccm^ which iisaid to be derived Irom 
a West Indian native word, imitative of rushina wind, Ty-foqng is a Ohineee word indicating 
a great at mighty wind, Qjrclone, as applied to the revolving gales of Indian seas, is said to 
have fiMt been used by Piddiagton in his eightwiUh memoir on storms, which appeauad in 
Jowr, 4suiHc 8oc, of Bengaly vol. xviiU^ . 



8 mTBODnonoN. 

The literatnre relatinff^ to and bearing on stonns and hnrricanes is 
voluminous. In 1865, Mr. Andre Poey, of Havana, who has himself 
devoted much time and attention to meteoroloffy, published a catalogue 
of 1,008 works, tracts, memoirs, reports, ana papers — with a list of 
upwards of 500 authors and writers — all treating directly or indirectly 
on hurricanes and cyclonic storms, tropical and extra-tropical. Many 
of these productions date as far back as the 16th and 17th centuries ; 
but, as a rule, the writers of that period, though familiar with the 
hurricanes of the West and East Indies, and the typhoons of the China 
Sea, were not adepts in even the crude meteorological science of the 
day : they conjectured much, while, on the other hand, they have given 
most graphic and accurate descriptions of the storms to the perils of 
which they were, as seamen, exposed, and to the destructive effects of 
which they were eye-witnesses : of me veering of the wind through 
several points of the compass, and of its mode of veering they say 
little or nothing, though they were not unacquainted with tibe fact that 
the wind changed from one quarter to its opposite, after an interval of 
calm. Later on there were more skilful observers, who made some 
shrewd guesses at truth while speculating on the phenomena that had 
fallen under their notice. But it is only since the commencement of 
the 19th century that anything approximating to correct ideas of the 
tremendous tropical hurricane has been worked out ; the physical aspect, 
character and course of such storms attempted to be defined; and their 
seasons and range, within certain limits, ascertained. 

It is probable that since 1865 until now, Poet's catalogue has been 
augmented by not less than 300 additional works, memoirs, and papers, 
for meteorology has come to be a science of note, and the number of 
observers and enquirers in the field has largely increased. Surely, then, 
with such a mass of literature on a special department of the science of 
meteorology, the Law of Storms must now, for all essential purposes, be 
well understood, and lie practical rules deduced from that law well 
collated and known, for on the accuracy of such knowledge and the 
rea(Hness with which it can be applied depends the safety of life and 
property where ships are so constantly and in such numbers navigating 
the hurricane regions. It is proposea in these pages to show that the 
law of storms requires reconsideration, and a more thorough and critical 
examination of all the details on which it rests ; — ^to show, in fact, that 
there are doubts as to its being as well known as it was thought to be, 
and this arising perhaps from an imperfect collating of facts , — perhaps 
from a too hasty generalization in respect to the facts, — or again from 
an erroneous conclusion that the physical characteristics of all hurricanes 
are identical. It mav be as well, therefore, to commence by briefly 
tracing the history of the investigation of the law of storms ; then, to 
note the progress of the development of that law in the past; at the 
same time bringing together the whole of the practical rules that have 
hitherto been laid down as applicable to navigation for the avoidance of 
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the inner and most destmctlve part of the storm-field ; and finally, to 
draw attention to the new views on hurricanes, as resulting from certain 
observations lately, but carefully, made in India, Mauritius, and Reunion, 
which have caused notable meteorologists to doubt the rotatory direction 
of these storm-winds, at least in the sense until now; supposed, — ^and to 
dispute the strict accuracy of the so-called law of storms, together with 
some of the practical rules appertaining thereto, as propounded by many 
eminent men of science and writers during the laat thirty or forty 
years, and whose opinions still carry great weight 

History. — Columbus discovered America in 1492, and shortly after- 
wards Spanish writers describe the West Indian hurricane ; amongst the 
earliest of these writers was Fernandez de Oviedo, who, in his Historia 
general y Natural de las Indias y Tierra Firme de la Mar Oceano^ gives 
an account of the Santo Domingo hurricanes of 1508 (Aug, 3) and 
1509. Taking the storm of 1508, which lasted 24 hours, he notes the 
destruction of houses, the loss of life, and also the immense havoc done 
in different parts of the island ; he remarks that the wind commenced 
at North, driving ships from their moorings, and subsequently changed 
suddenlv to an opposite quarter, blowing then from the South as violently 
and with as much ftiry as before from the North. The Indians distin- 
guished these excessively tempestuous storms as huracanes. 

William Dampier, an English navigator and companion of some of 
the old buccaneers, was an intelligent observer and careful narrator of 
all he saw. He briefly describes the incidents and phenomena of the 
fyphoon in the China Seas with an accuracy scarcely to be surpassed : — 

" Tuffoons are a particular kind of violent Storms, blowing on the 
Coast of Ttmguinj and the neighbouring Coasts in the Months of July^ 
August^ and September. They commonly happen near the full or change 
of the Moon, and are usually preceded by very fair weather, small Winds 
and a clear Sfcjr. Those small Winds vere from the common Trade of 
that time of the year, which is here at S.W. and shuffles about to the 
N. and N.E. Before the Storm comes there appears a boding Cloud in 
the N.E. which is very black near the Horizon, but towards the upper 
edge it looks of a darK Copper colour, and higher still it is brighter, and 
afterwards it fades to a whitish glaring colour, at the very e^e of the 
Cloud. This Cloud appears very amazing and ghastly, and is sometimes 
seen 12 Hours before the Storm comes. When that Cloud begins to 
move apace, you may expect the Wind presently. It comes on fierce, 
and blows very violent at N.E. 12 Hours more or less. It is also 
commonly accompanied with terrible claps of Thunder, large and 
frequent flashes of Lightning, and excessive hard Bain. When the 
Wind begins to abate it dies away suddenly, and falling flat calm, it 
continues so an hour, more or less : then the wind comes about to the 
S.W. and it blows and rains as fierce fix)m thence, as it did before at 
N.E. and as long." (W. Dampibb's " Voyages and Descriptions.^'' 
VoLILp.36.) 
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Daicpie^, being at fit John's Island* in July, 1687, encontitered one 
of these tempests, and the following is his graphic account of what 
occntrsd t-*— 

^^It was how thd time of the Year fot the S.W. Monsoon, but lihe 
Wind had been whiffling about from one part of the Compass to another 
for two or three Days, and sometimes it would be quite calm, lliis 
caused us to put to Sea, that we might have SeeHroom at least ; for sudi 
flatting Weather is commonly the forenmner of a Tempesi 

*^ Accordingly we weighed Attchor, and set out; yet we had very 
litde Wind aU the next xTight But the Day ensuing, which was the 
4th Day of Julvj about Fo^ a-CSlock in the Afternoon, the Wind came 
to the N.E. afid freshned upon us, and the Sky looked very black in that 
quarter, and the black Clouds began to rise apace and moved towards 
us ; haying hung all the Monuii^ in the Horizon. This made us take 
in our Top-sails, and the Wind still increasing, about Nine a-Clodk 
we rift our Main-sail and Fore-sail ; at Ten we furl'd our Fore-sail, 
keeping under a Main-sail and Mizen. At Eleven a-Clock we furFd 
our Main-sail, and ballasted our Mizen ; at which time it began to rain, 
and by Twdve a-Qock at Night it blew e^oeeding hard, and the Rain 
poiwed down as through a Sieve. It thund^ed and lightned pro- 
digiously, and the Sea seemed all of a Fire about us ; for every Sea 
that broke sparkled like Lightning. The violent Wind raised the Sea 
presently to a ^eat heighth, and it ran very short, and began to break 
m on our DecL One Sea struck away the Bails of oui* Head, and 
our ^eet-Anchor, which was stowed wim one Flook or bending of the 
Iron over the Shms Gunnal, and lasht very well down to the Side, was 
violeHily Washt on, and had like to have struck a hole in our Bow, as it 
to^ beating against it. Then we were forced to put right before tire 
Wind to stow tmr Anchor again ; whidi we did with much ado ; but 
afterwards we durst not adventure to bring our Ship to the Wind again, 
for fear of foundrii^, for the turning the Ship either to or f5po from the 
Wind is dan^Ottt in such violent Storms. The Fierceness of the 
Weather oontaiued till Four a-Clods: that Morning; in which time we 
did Cdi awav two Canbas that were towing astern. 

'** After Four a^-Qlock the Thunder and the Eidn abated, and then we 
8aW a CotpuB Sard at ocdr Maintbp-mast Head, on the very Top of the 
Trtick of the Spindle. "This sight rejoiced our Mefn exceedingly ; for 
the heigift of lihe Storm is commonly over when the Corpus Sant is secfn 
aloft ; but when they are seen lying on the Deck, it is generally accounted 
a bad Sign. ♦ ♦ • ♦ 

^^ W^ contilitted scudding right before Wind and Sea from Two till 
Sfefvena-Clock in the Morning, and then tiie Wind beinginuch abated, 
we set our Mizen again, and brought our Ship to the Wind, and lay 
tmdigt a Mi^eti till Eleven. Th^ it fell flat cahn, and it continued so 
for abdut two Hours : but the Siy looked very black and rueftd, 

* Ohangeam Island, S.W. of the entrance to Canton Bivt^. 
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espeoiaJilj in the S.W. and the Sea toseed ng about like an Egg-shell, 
for want of Wind. About One a-Clock in the Afternoon tl^ Wind 
sprunj^ up at S. W. out of the Quarter from whenoe we did expect it : 
tnererore we ptesentlj bndled up our Mizen ; and wore our Ship : 
But we had no sooner put oar Ship before the Wind, but it blew a Storm 
again^ and rain'd very hard^ though not so violentlj as the Ni^t before ; 
but the Wind was altogether as boisterous^ and so continued till Ten or 
Eley^i a-Clock at Ni^t. All which time we scuded and run before 
the Wind very swift, though only with our bare Poles, that is, without 
any Sail abroad. Afterwards the Wind died away by degrees, and 
berore Day we had but little Wind, and fine clear Weather. 

^^ I was never in such a violent Storm in aU my Life ; so said all the 
Company." 

It would seem probable that the old voyager was fated to experience 
another storm at the change of the next monsoon — which, if not alto- 
gether of full typhoon-force, was very cyclonic in its changes ; he was 
then at an anchorage at one of the Bashees ; — *^ We had yet the Winds 
at S.W. and S.S.W. mosUy ftdr Weather. In Oetober we did expect the 
Winds to shift to the N.E. and therefore we provided to sail (as soon as 
the eastern Monsoon was setlded) to cruize off of Manilcu Accordingly 
we provided a Stock of Provisions. ♦ ♦ ♦ * 

" About the 24th Day of September the Winds shifted about to the East, 
and ftom thence to the N.E. fine foir Weather. The 25th it came at N. 
and began to grow fresh, and the Sky began to be clouded, and the Wind 
freshnM on us. 

** At Twelve a-Ok)ck at Night it blew a very fierce Storm. We were 
then riding wifli our best Bower srHead ; and though oar Yards and 
Top-masts were down, yet we drove. This obliged us to let go our 
She^t-anohor, veering out a good Scope of Cable, which stopt us till 
Ten or Elevai a-Glook the next Day. l^n the Wind came on so fierce, 
that she drove again, with both Anchors a-head. The Wind was now 
at N. by W. and we kept driving till Three or Pour a-Clook in the 
Afternoon : And it was well for us that there were no Islands, Rocks or 
Sands in our way, for if there had, we must have been driven upon 
them. We used our utmost Endeavours to stop here, being loth to go 
to Sea, because we had six of our Men ashore, who oould not get off 
now. At last we were driven out into deep Water, and then it was in 
vain to wait any longer : Therefore we hove in our Sheet-Cable, and 

fot up our Sheet- Anchor, and cut away our best Bower, (for to have 
eav'd her up then would have gone near to have foundred us) and so 
put to Sea. We had very vident Weather the Night ensuing, with 
very hard Rain, and we were forced to scud with our bare Poles till * 
Thiee a-Clock in the Morning. Then the Wind slackened, and we 
brought our Ship to under a Mizen, and lay with our Head to the 
Westward. The 27th Day the Wind abated much, but it rained very 
liatd all Day, and the Ni^ht ensuing. The 28th Day the Wind oame 
about 4o the Si.E. and it dbared up, and 4)lew a bard (Qale^ but ii ^^w^A. 
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not there, for it shifted about to the eastward, thence to the S.E. then 
to the South, and at last settled at S.W. and then we had a moderate 
Ghde and fiur Weather. 

*' It was the 29th Day when the Wind came to the S.W. Then we 
made all the Sail we could for the Island again. The 30th Day we had 
the Wind at West, and saw tiie Islands. * * * . * This 
last Storm put our Men quite out of heart : for although it was not 
altogether so fierce as that which we were in on the Coast of Chinuy 
which was still fresh in Memory, yet it wrought more powerfully, and 
frighted them from their Design of cruizing before Manila^ fearing 
another Storm there." (See Dampibk's ^' New Voyage Bound the 
WorW Chap. XV. p. 413—416, also p. 437—439 : ed. 1697.) 

It may not be amiss to notice that Dampisb gives an excellent account 
of the Monsoons of the Malabar and Coromandel coasts, of the period 
of change of those winds, and of the storms then prevalent ; it is also 
not improbable that he encountered a cyclone, May 1688, between the 
Nicobars and Sumatra. Though he never experienced a hurricane 
during his stay among the West Indian islands, he describes one, from 
hearsay ; how "the wind came on very fierce at N.E, and veering about 
to N. and N.W. settled there, bringing with it very violent &ins;" 
how it subsequently " fell flat calm, and the Bain ceased ;" how, during 
the calm, the men went down to the ships and found them high and dry, 
and how they made haste back ^^ because the Wind began to blow hard 
at S.W., and it blew so violently before they recover'd the House, that 
the Boughs of the Trees whipt them sufficiently before they got thither ; 
and it rained as hard as before;" that ^^ when the N.E. Gust raged, the 
Sea ebb'd so prodigiously, or else was driven off the shore by the violence 
of the Wind so far, that some Ships riding in * the Harbour in 3 or 
4 fathom Water, were a-ground, and lay so till the S.W. Gust came, 
and then the Sea came rowling in again with such prodigious fury, that 
it not only set them a-float, but dash'd many of tihem on the shore." 
The narrative relates to Muskito cove, St. John's harbour, Antigua, 
in August, 1681 ; and he informs us that the island suffered as weU as 
the ships, houses being blown down and trees uprooted, so that all looked 
like winter ; *' neither did the fiiry of this Storm light only here, for 
Nevia and St Christophers had their shares also ; but Mountsurat felt 
Httle of it." He does not forget to mention that these violent storms 
rage " chiefly among the Carnbee Islands^ thoi^gh by Eelation Jamaica 
is annoyed by them," and that " they are expected in July^ Augusty or 
September J*^ After giving a long account of the Northers and the 
Souths of the Gulf of Mexico and Carribean Sea, he concludes as 
follows : — " the Clouds that precede a Hurricane are different from the 
North Banks, in this, that whereas the Clouds preceding'} Norths are 
uniform and regular ; of an exact blackness even from the Horizon to 
the upper edge of it, and that as streight and even as a Line stretched 
out. On the contrary, the Hurricane-Clouds tower up their Heads, 
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pressing forwards as if they all strove for precedency; yet so linked one 
within another, that all move alike. Besides, the edges of these Clouds 
are guilded with various and afirighting Colours, the very edge of all 
seems to be of a pale fire colour, next that of a dull yellow, and nearer 
the Body of the Cloud of a Copper Colour, and the Body of the Cloud 
which is very thick appears extraordinary Black : and altogether it 
looks very terrible and amazing even beyond expression. Tho' I have 
never been in any Hurricane in the West Indies, yet I have seen the 
very Image of them in the East Indies, and the effects have been the 
very same ; and for my part I know no difference between a Hurricane 
among the Carribee Islands in the West Indies, and a Tuffoon on the 
Coast of China in the East Indies, but only the Name : And I am apt 
to believe that both Words have one signification, which is a violent 
Starm.^^ (Dampibr's Voyages and Descriptions, Vol. IL, part III.) 

During the 17th and 18th centuries descriptions of the West Indian 
hurricanes become' numerous : the writers are chiefly English, Spanish, 
and French; and in various " dissertations on winds," "theories of the 
winds," and " causes of hurricanes," appear many " new hypotheses," — 
such as the effect of lunar, magnetic or electric influence, &c. The veering 
of the wind in a hurricane came, however, to be a recognised fact. A 
Capfc. Langford has a paper in the Philosophical Transactions, 1698, 
on West Indian hurricanes and their prognostics, in which he repeatedly 
refers to them as " whirlwinds," states how the winds veer, but evidently 
misapprehended their progression ; and Sir Gilbert Blane, describing 
(Edinburgh Phil. Trans. 1788) the Barbados hurricane of Oct. 10, 
1780, observes that " the wind blew all round the compass, a circum- 
stance which distinguishes the hurricane from all other gales within the 
tropics." 

We now arriv(9 at the 19th century, prior to which it cannot be said 
that there was any investigation (properly so to speak) into the physical 
character of these tropical storms, nor any generalization of facts. 

In 1801 Colonel James Capper published his Observations on Winds 
and Monsoons, in which work, speaking of the " tremendous gales or 
rather hurricanes " that blow, after the change of the monsoons, on the 
Malabar and Coromandel coasts and in the Bay of Bengal, he states 
that ^^ all the circumstances properly considered, clearly manifest the 
nature of these winds, or rather positively prove them to be whirlwinds;" 
he indicates their probable size, their localities, and their seasons, 
referring at the same time to the hurricane season at Mauritius and the 
West Indies. But what is more significant than all he indistinctly sees 
that his investigations might have a practical application ; — '' It would 
not perhaps be a matter of great difficulty to ascertain the situation of 
a ship in a whirlwind by observing the strength and changes of the wind. 
If the changes are sudden and the wind violent, in all probability the 
ship must be near the centre or vortex of the whirlwind ; whereas, if 
the wind blQws a great length of time from the same point, and the 
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ohangei are gradual, it may be reasonably supposed the ship is near the 
ertremity of it" 

HOBSBURGH, so woU known to seamen by his " Directory ^^^ published^ 
in 1805, Memoirs comprising the NavigcUion to and from China by the 
China Sea^ in which he gives a long acooont of the l^-foongs ; he speaks 
of their " rotary " motion, descril^s the veering of the wind acoording 
to their direction, notes the characteristics of their approach, and advises 
the navigator how to manoeuvre when overtaken in such storms. 

BoMKB in his Taltleau dee Vente^ published in 1806, describes the 
hurricanes and whirlwinds of the West Indies and Mexico, the tempests 
of the Mozambique Channel and the Bav of Bengal, and the Tvioons 
of China, &o. ; he notes the veering of the wind, and the whirlwinds 
(tourbiUons) of those regions, with their characteristic high sea, cloudy 
sky, and heavy rain. 

Professor Fabrab, of Cambridge University, U. S., when desoribi|i{ 
the storm that passed over Boston on Sept 23, 1815, though unatiS 
^'to find the centre, or limits* of this tempest," estimates it at aloDll 
200 miles in diameter ; remarks that ^^ it was very violent at placoi 
separated by a considerable interval from each other, while the uiUf^ 
mediate region suffered much less ;" and comes to the conclusion that ijt 
was ^^ a moving vortex and not the rushing forward of the great bo4j|f 
of the atmosphere." 

About this period every storm of greater violence than usual had lis 
historian, and speculations on the cause and physical character of <te 
phenomena were as conflicting as numerous. There were writers on tlie 
subject in England, France, Germany and the United States: some 
describe, with considerable accuracy, the prognostics of hurricanes, and 
their seasons ; others notice their proeression in particular directions ; 
later on, a few infer, like Professor E. Mitchell in his Proximate Catue 
of Certain Winds (1831), that "the phenomena of winds and storms are 
the result of a vortex or gyratory movement * * * in the re^on 
of the atmosphere where they prevail ;" the great and rapid oscillations 
of die barometer during a hurricane had come to be a matter of frequent 
and special remark ; while of theories respecting the origin of these 
tempests, the electrical one, as in the case of tornadoes and waterspouts, 
was most in favour. 

As yet, however, nothing very definite or satisfactory had been done 
towards elucidating the real character of hurricanes. That could only 
be accomplished, as we now fully appreciate, by a close investigation of 
numerous simultaneous observations extending over a wide area: this 
was clearly perceived by the late William C. Kedfield, a Naval Archi- 
tect in the United States, who published his first paper — Remxirks on the 
Prevailing Storms of the Atlantic Coast of the North American States — in 
1831 ; but if report is correct, he had been engaged on the study of the 
aubject since 1821 — a period of ten years. The conclusions at which he 
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arrived were the prodnot of oontinnoaB observslion combined wiih 
experiment ; when a hnrricane ocoored he collected whatever information 
was to be obtained respecting it in its passage along the coast and 
through the country, and for me oceanic area he procorod extraots from 
the log-books of ships that had been involved in it ; the mass of facts 
was at first a source of much thought and speculation; eventuaUy, 
having plotted on a chart of large scale the oirection of the winds 
observed at given positions on the same daj and about the same hour — 
in fact^ a series of nearly simultaneous observations made far and wide — 
he adopted a tentative process, and found that by- placing on this chart 
a transparency (tracing paper) marked in concentric curdesy the majority 
of the wind-arrows (for a given day) were closely coincident with these 

circles (see Fig. 1) ; trial after 
trial gave the same result, and 
he then became convinced that 
the mass of air constituting the 
hurricane had a rotatory move- 
ment around a central calm. 
The e^>eriment similarly tried 
at another spot for the following 
day, and so on for successive 
days at different spots, showed 
also that the storm-field was not 
stationary, but that it moved 
bodily forward. It was on the 
basis of these empirical investi- 
gations that Bedfusld an- 
nounced, in 1831, that the 
winds constituting a hurricane 
had a rotatory movement (z. e. blowing around a common centre) while 
the storm itself had a progressive motion ; and this was the founda* 
tion of the " Law of Storms.'^ 

Bedfield's views are fiilly embodied in a paper, published in 1833, and 
entitied Observations on the Hurricanes and Storms of the West Indies and 
the Coast of the United States^ a portion of which it may not be amiss to 
introduce nere : — 

^^ From a careful attention to the progress and phenomena of some of 
the more violent storms which have visited the Western Atiantic, I have 
found that they exhibit certain characteristics of great uniformity. This 
appears, not only in the terminate course which these storms are found 
to pursue, but in the direction of wind and succession of changes which 
they exhibit while they continue in action. The same general charac- 
teristics appear also to pertain, in some degree, to many of the more 
common variations and vicissitudes of winds and weather, at least in the 
temperate latitudes. The following points I consider as established : 

^^ 1. The stones of greatest severity often originate in the tronicaL 
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lititndflB^ and, not imfraiQenIfy, to the ISastwird of the West India 
Uanda ; in the tit^ical r^ons they are distingoished by the name ot 

^^ 2. llieae stonna coyer, at the same moment of time, an extent of 
eontignons 8arfiu», the diameter of which may vary, in difierent storms, 
fmn 100 to 500 miles, and in some cases they have been much more 
extensive. Hey act with diminished violence towards the exterior, and 
with increased energy towards the interior, of the space which they 
occiroy. 

^ 3. While in the tropical ktitades, or Sonili of the parallel of 30^ N., 
iliese storms pnrsne their course, or are drifted by the natural atmospheric 
current of uie region towards the Wast, on a track which inclines 
mdnallv to the Northward^ till it approaches the latitude of 30^ N. 
m the viciniiy of this parallel, their course is dumped somewhat abruptly 
to the Northward and Eastward, and the track continues to inetme 

Eidualty to the East, towards which point, after leaving the lower 
itudes, they are found to progress with an accelerated velociiy. 

'^ The rate at which these storms, are found thus to advance in thmr 
course, varies in different cases, but may be estimated at from 12 to 
30 miles an hour. The extent to which their course is finally pursued, 
remains unknown : but it is probable that, as they proceed, ttiey become 
gradually extended in their dimensions, and weakened in their action, 
till they cease to command any peculiar notice. One df the hurricanes 
of August 1830, has been traced in its daily progress, from near the 
OaribMe Islands to the coast of Florida and the C^rolinas, and thence 
to the banks of Newfoundland, a distance of more than 3,000 miles, 
which was passed over by the storm in about six days. The duration 
of the most violent portion of this gale, at the different points over which 
it passed, was about 12 hours, but its entire duration was, in many 
places, more than twice that period. Anothur hurricane which occurred 
m the same month, passed from near the Windward Islands, on a more 
Eastern but similar route, and has also been traced in its daily stages by 
means of the jouruals and reports of voyages, near 2,500 miles. The 
hurricane of August, 1831, wmch desolated the Island of Barbadoes on 
the 10th of that month, the daily progress of which has also been 
ascertained, passed in nearly a direct course to the Northern shores of 
tiie GKdf of Mexico and New Orleans, where it arrived on the 16th of 
the same month, having passed over a distance of 2,300 statute miles in 
six davs after leaving Barbadoes. Many cases of like character might 
be adduced. ' 

^^ 4. The duration of the storm, at any place within its track, depends 
upon its extent and the rate of its progressive velocity, as these circum- 
stances are found to determine the time which is required for the storm 
to pass over any given locality falling within its route. Storms of 
smaller extent or dimensions are usually found to move from one place 
to another with greater rapidity than larger storms. 

^^ 5. The course thus pursued by the storm, is found to be entirely 
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indepeiideBit of the direotibn of wind which it may exhibit at the different 
points over whioh it passes — the wind in all such storms being found 
to blow after the manner of a whirlwind, around a cpnmion centre or 
Yortes;, during their entire progress, and in a determinate direction or 
course of rotation, which is from riaht to left (or in the direction frt>m 
West to Southi) horizontally. The curection of the wind, therefore, for 
the most part, does not coincide with the course of the storm. 

^^ 6. In the lower latitudes, • while drifting to the Westward, the 
direction of the wind at the commencement, or under the most advanced 
portion of these storms, is from a Northern quarter, usually at some 
point from North-east to North-west, and during the latter part of the 
sale, it blows from a Southern quarter of the horizon, at all places where 
Sie whole effect of the gale is experienced* 

^^ 7. After reaching the more Northern latitudes, and while pursuing 
their course to the Northward and Eastward, these storms conmience 
with the wind from an Eastern or Southern quarter, and terminate with 
the wind from a Western quarter, as will appear more distinctly under 
the three following heads, the latter portion of the storm being usually 
attended with broken or dear weather. 

^^ 8. On the outer portion of the track. North of the parallel of 30^ N., 
or within that portion of it which ^QAJwrthest from the American coast, 
these storms exhibit at their commencement a Southerly wind, which as 
the storm comes over, veers graduaUy to the Westward^ in which quarter 
it IB found to terminate. 

^^9. In the same latitudes, but along the central portion of the tracky 
the first force of the wind is from a point near to Sauth-easty but aft»r 
blowing for a certain period it changes suddenly ^ and usually after a 
short intermission, to a point nearly or directly opposite to that from 
which it has previously been blowing, from which opposite quarter it 
blows with equal violence till the storm has passed over, or has abated. 
This sudden change of a South-easterly wind to an opposite direction, 
does not occur towards either margin of the storm! s tra^ckj but only on its 
more central portion, and takes effect in regular progression along this 
central part of the route, from the South^ioest towards the North-eastj 
in an order of time which is exactly coincident with the progress of the 
storm in the same direction. It is imder this portion of the storm that 
we notice the greatest fall of the barometer, and the mercury usually 
begins to rise a short time previous to the change of wind. In this part 
of the track the storm is known as a South-easter^ and is usually attended 
with rain previous to the change of wind, and perhaps for a short time 
after. 

^' 10. On that portion of the track which is nearest the American 
coast, or which is ftirthest inland if the storm reaches the continent, the 
wind commences from a more Eastern or North-eastern point of the 
horizon, and afterwards veers more or less gradually, by North, to a 
North-western or Westerly quarter, where it finally terminates. Here 
also the first part of the storm is usually, but not always, attended yd&L 
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ram, and its latter or Wefltem portion with fair weather. The first or 
firal-weather portion of the storm is, on this part of its track, reoognized 
tm t^ NorA-'eaHer. 

** It shoold be noted, however, that near the latitude of 30^ N., and 
on the shores of Carolina, where the storm enters obliquely upon the 
coast, while its track is rapidly changing from a Northwardly to an 
Eastwardly direction, the ¥nnd on the central track of the storm ^dU 
commence from an Eastern or North-eastern point of the compass, and 
will gradnaUr become South-easterly as the storm approaches its hei^t. 

^^ U. A fiul and just consideration of the facts which have been stated, 
will show conclusively that the portion of the atmosphere which com- 
poses for tiie time beilig the ereat body of the storm, whirls or blows 
as above stated, in a horizontid circuit, around a vertical or somewhat 
inclined axis of rotation which is carried onward with the storm; that 
the course or direction of this circuit of rotation is from right to left ; 
and that the storm operates nearly in the same manner as a tornado or 
whiriwind of smaller dimensions ; the chief difference being in the more 
dise-like form of the whirling body and the magnitude of the scale of 
operation.* This view of the subject, when fully comprehended, affords 
a satisfactory solution of the otherwise inexplicable phenomena of storms, 
and will also be found to accord entirely with the fact which appears in 
the above statement, that in the phases or changes which pertain to a 
storm, the wind, on one margin of its track, veers loitk the sutij or from 
l^ to right; while under the opposite margin of the same storm it veers 
against the eun, or from right to left; for this peculiaritjr necessarily 
attends the progressive action of any whirlwind which operates 
horizontally. 

^^ 12. Owing to the centrifugal action of these rotative storms, the 
barometer, whether in the higher or lower latitudes, always sinks while 
under the first portion or moiety of the storm on every part of its track, 
excepting, p^haps, its extreme outward margin, and commonly affords 
us the earliest and surest indication of the approaching tempest. The 
mercury in the barometer always rises again during the passage of the 
last portion of the ^e, and commonly attains the maximum of. its 
elevations on the entire departure of the storm. 

^^ The great value of the barometer to navigators is becoming well 
understood, and its practical utility might be sreatiy increased by nomfy 
entries of me precise he^ht of the mercurifu column, in a table jme- 
pared for the purpose, lis movements, unless carefully recorded, oflen 
escape notice or recollection ; which may easily happen at those' times 
when a distinct knowledge of its latest variations might prove to be of 
the greatest importance. 

* It is to be understood that the diameter of the whirlwind which constitutes the storm is 
commeoBurate with the width of the track over which the storm passes. The main body of the 
storm is supposed to move in the form of an extensive disc, whirling around its own cex^tre as 
it advances m its regular track— with this difference, that the rotative movement is fax mote 
tapid in the interior portions of the whirling body, than towards its exterior limits. 
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" In the foregoing statements onr design has been to designate in a 
summary manner the principal movements which, in these regions at 
least constitute a storm ; and we do not attempt to notice the various 
irregularities, and subordinate or incidsntal movements and phenomena 
of me atmosphere with whidb a storm may chance to be connected, or 
which may necessarily result from such violent movements in a fluid 
which is so tenuous and elastic in its character. It may be remarked in 
general, that the most active or violent storms are usually the most 
regular and uniform in the development of those characteristic move- 
ments which we have already described. It is also probable that the 
vortex or rotative axis of a violent gale or hurricane, oscillates in its 
course with considerable rapidity, in a moving circuit of moderate 
extent, near the centre of the hurricane ; and such an eccentric move- 
ment of the vortex may, for au^ht we know, be essential to the 
continued activity or force of the hurricane. Such a movement will 
ftdly account for the Yiolent Jlawa or ffusts of wind, and the intervening 
Itdts or remissions, which are so often experienced towards the heart of a 
storm or hurricane, when in open sea ; hut of its existence we have no 
positive evidence. 

^^ It has been stated, ^ that while one vessel has been lying to in a 
heavy gale of wind, another, not more than 30 leagues distant^ has at the 
very same time been in another gale equally heavy, and lying to with 
the wind in quite an opposite direction.' 

^' This statement is obviously to be understood as applicable to two 
vessels falling under the two opposite sides or portions of the same 
storm, where the wind in its regular circuit of rotation must, of course, 
blow &om the opposite quarters of the horizon. We will suppose one 
of the vessels to be at A and the other at B, in the annexed figure. 

The storm, in pursuing its 

course from W. towards N., 
will strike the first-mentioned 
vessel in the direction which is 
shown by the wind-arrows at 
the point c, which, if the posi- 
tion be in the temperate lati- 
tudes. North of 30^, will be 
from Eastward. Now, it is 
obvious, that as the storm 
advances in its course North- 
eastward, this vessd, if nearly 
stationary, will intersect the 
body of the gale on the line 
c Ad. As the storm advances, 
the wind must also veer to the 
.Northward, as shown by the 
arrows, being at N^E. when the 
vessel is brought under the point A ; and near the dose or departure q€ ibib 
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storm by its Auiher progress Eastward, the wind will have farther veered 
to the cbrection shown at <2, which, with due allowance for the progressive 
motion of the storm, we will set down at N.N.W. The other vessel, as 
is equally obvious, will first take the wind from the Southward, as 
shown at «, in which quarter it will blow, with no great variation, till, 
by the advance of the storm, the ship is brought imder the point B. 
The barometer, which had previously oeen falling, will now commence 
rising, and the wind, veering more Westerly, will, at the departure of the 
storm, be found in the direction shown at /, which, after the allowanoe 
already referred to, may be stated at W.N.W. Such, substantially, are 
the fitcts commonly reported by vessels which fall under the lateral por- 
tions of the Atlantic storms ; and it is readily seen that the opposite 
winds which are exhibited on the two difierent intersections of the 
storm, as above described, will very naturally be mistaken for two 
separate and distinct gales. 

^^ The phases of me wind in these gales are, however, in all cases 
modified more or less by the course or changing position of the vessel 
exposed to its action. For example : a ship on taking the gale, say at 
E.S.E., at the point h on the figure, and lying to with her head to the 
Northward, may by that means be brought to intersect the storm on the 
line hiy and at thepoint i would suddenly be taken aback, wiih. the 
wind, say at N.N. W., as in the case of the Jamaica homeward-bound ' 
fleet in 1782 ; and the barometer, which reaches its lowest depression 
under the central portion of the storm, would about this period be found 
to have commenced rising .with some de^ee of rapidity. 

" A farther reference to the figure will show that a ship, which may 
be at the point Or during the passage of the gale, would be exposed to a 
heavy swell from the Southward and Westward ; but, being beyond the 
organized limits of the storm, may remain entirely unaffected by the 
violence of the wind, which at tne same time may be raging with 
destructive fury at the distance of a few leagues. The writer has 
knowledge of many such examples. 

^^ It has been suggested that the ^ port tack is the proper one to lie 
to on, as the wind will then be found to draw aft;' but this will 
frequently prove erroneous, as the wind may draw either way, on either 
tacK, according to the position and course of the ship, in the storm, and 
the extent and rate of progress of the latter. In the case of the fleet 
which encountered the gale of 1782, it was probably the best course to 
carry sail to the Northward at the verjr commencement of the gale, and 
as far and as long as possible. By this means the fleet might, perhaps, 
have been drawn as far Northward as the point A on the figure, and tibe 
change of wind to the Northward and Westward would have been 
rendered more gradual. The chief difficulty and danger is, when the 
direction of the wind, at the first setting in of the gale, is found to be 
nearly at right angles with the known coarse of the storms in the region 
where the gale is encountered, and it is then desirable to pursue such 
a course as to avoid, if possible, falling into the heart of the storm. 
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^^It frequently happens that a storm^ during the firist part of ii& 
progress over a ^ven point, feils to take effect upon the suiiaoej while 
it exhibits its full activity at a greater altitude. This commonly happens 
when this portion of the storm arrives from, or has recently blown over 
a more elevated country, or is passing or blowing from the land to the 
sea. On land, the most violent effects are usually felt from those storms 
which enter and blow from the open ocean upon the shores of an island 
or continent Upon the latter, under such* circumstances, tiiejfirst part 
of the gale is usually the most severe, and that coast of an island upon 
which a storm first enters, or blows, also suffers most from the early 
part of the gale; but its later, or receding part, often acts with the 
greatest fury upon the opposite side of the island, which had previously 
derived some degree of shelter from the intermediate elevations and 
other obstacles opposed to the force of the wind, the benefit of which is 
now lost by its counter-direction from the open ocean. Owing to similar 
causes, the force of the storm is sometimes very unequal at different 
places, situated in nearly the same part of its track, and such inequality 
as we have before intimated, necessarily pertains to two places, one of 
which is near the centre and the other towards the margin of the route." 

The remarks are accompanied by the tracks of eleven West Indian, 
hurricanes, and he observes further; — 

^^ The dimensions of these storms appear to gradually expand during 
their course. * * * The track ot most hurricanes appear to form 
part of an elliptical or parabolic circuit We are also struck with the 
fact that the vortex of the curve is uniformly found on or near the 30di 
degree of latitude. 

'[ The typhoons and storms of the China Sea and Eastern coast of 
Asia, appear to be similar in character to the hurrieands of the West 
Indies and the storms of this (American) coast when prevaihng in the 
same latitudes. There is reason to believe that the great circuit of wind, 
of which the Trade Winds form an integral part, are nearly uniform in 
all the great oceanic basins ;• and that the course of these circuits and of 
the stormy gyrations which they may contain, is in the Southern 
hemisphere, in a counter^irection to those l!Iorth of the equator, pro- 
ducing a corresponding difference in the general phases of storms and 
winds in the two hemispheres."* 

The Law of Storms as thus developed by Bbdfield was not, however, 
permitted to pass unchallenged; but his chief opponents were his own 
countrymen, and to these it will be necessary to refer in the sequel. 

While Bedtield was busy in America there were active enquirers in 
the field of research in Europe, and the first important work published 
on the subject in England was by Lieut-Col. W. Rbid, in 1838,— -4w 

* Bedfusld, although he never published a separate work on the law of storms und Uif 
application, was a frequent contributor to various Magazines and to the Proceedings of the 
American Society for the Advancement of Science, These memoirs and papers amount ia number 
to thirtv-three ; his last observations were on the " C^dones of the Western Pacific,'' writteaioc 
Admiral Pbrby's Japan Evpeditiony shortly before his death in 1867. 
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AUempt to devdap the Laws of Starma bjj meam of Facts j arranged 
awMwg to Place and Timej ^c.y — a thirdf edition of which appealed 
in 1850. 

Ab. governor of the Bermudas^ Col. (afterwards Sir W.) Bbid was weU 
plaoea for personal observations and investigation, as the islands lie in 
the track of hnrrioanes. He not only confirmed Bedfield's views — that 
those storms in ^e northern hemisphere are vast whirlwinds with a 
progressive motion, revolving by a fixed law, — but, by collecting 
information concerning tl^ Sunritius gales, he proved that they revolve 
in opposite ways on opposite sides of the Equator, thus also corroborating 
what Bia)FnBLD had already announced a& probable. It may be saic^ 
without any undervaluing of the labours of others, that most of the 
really nseftd practical rtdes in storm-sailing are due to Reid, and that he 
never lost sight of the practical application of the subject to navigation. 
Besides reports and papers in various Journals, he published, in 1849, a 
work on the Progress of the Development of the Law of Storms j and of 
Variable Winds. 

HsNBT PiDDlNQTON, late President of the Calcutta Marine Courts, 
and so well known to seamen by the Sailors Hom-Book for the Law 
of Storms f appeared in ihe field in 1840 : he was a careful observer, and 
an indefatigable collector of facts respecting hurricanes; in addition 
to twenty-four memoirs published in the Jour. Asiatic Soc. of Bengal^ 
he wrote several pamphlets and short papers. He was a follower of 
Bedfibld and Brid, but was more popular than either, — perhaps from 
collating his material better, and being on the whole more discursive. 

Another observer and writer must not be omitted ; Alexandeb Thok, 
Surgeon, when stationed with his regiment at Mauritius, gathered the 
materials for an Inquiry into the Nature and Course of J^orms in the 
Indian Ocean south of the Equator^ which was published in 1845 ; while 
agreeing, in the main, with Bsdfield and B^ on the law of storms, 
and the practical rules laid down by the latter, he entirely differs from 
PiDDiNOTON in his theoiy. It may, however, be stated that, on the 
whole, the four writers are more practical than theoretical It is 
unnecessary to refer at present to the views of later*meteorologists. 

Bedfield undoubtedly arrived at his results by an independent course 
of investigation ; but another was at work at the same time in the same 
direction. Ph)fessor H. W. Dove, of Berlin, in an article on Barometric 
minima^ published in 1828, had come to the conclusion that hurricanes, 
accompanied by great depressions of the barometric colunln*, are vast 
whirlwinds moving, in the northern hemisphere, from S.W. to N.E., — ^and 
on this basis claimed priority of discovery of the Law of Storms. 

From a practical point of view, however, Bedfield was unquestionable 
first in the field. On the other hand, to Dove belongs the merit of having 
been the first to expound and elucidate the rotatory theory on the principle 
that it is the simple and necessary consequence of the earth's rotation : this he' 
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folly developed in his important work, DasGesetz der StUrme (the Law of 
Storms)^ extracts from which — in so far as they immediately relate to, 
and have a direct practical bearing^ on the subject— may be appropriately 
condensed into a few pages : — 

The earth is ^a glolbe turning on its axis from West to East, and the 
velocity of rotation at diflFerent places on the surface varies as the 
diameter of the parallels on whien the places are situated; tibus this 
velocity increases from zero at ihe poles to its maximum at the equator.* 
Now the air, even when apparently motionless, partakes of ihe velocity 
of rotation of the part of the globe over which it rests : hence, if a 
diflFerence of temperature, or any other cause, gives it a tendency to 
move in a direction along a parallel, its motion cannot be affected by the 
earth's rotation, because the points on the earth's surface towards which 
it is moving have exactly the same velodiy of rotation as those which it 
has left If, however, through any cause, the air is set in motion from 
the pole£| towards the equator, it passes from 'places with less, to. others 
with greater, rotatory velocity; and consequently having less velocity 
towards the East than the places at which it arrives, it appears to be 
moving in the contrary direction, viz. from East to West. 

The deviation of the wind from its direction at starting, supposing 
its rate of progression to remain unaltered, will be greater, the greater 
the difference between the velocity of rotation of the point whence the 
wind set out and that where it is observed; or in other words, the greater the 
difference of latitude between the two places. From this it results that — 

1. In the northern hemisphere winds, which at starting are North, 
change gradually, through N.E,, towards East. 

2. In the southern hemisphere winds, which at starting are South, 
change gradually, through S.E., towards East. 

3. In the northern hemisphere a southerly wind, in its progression, 
gradually veers through S. W. towards West. 

4. In the southern hemisphere a northerly wind, in its progression, 
gradually veers through N. W. towards West. 

A West wind in both hemispheres will interfere with fresh equatorial 
currents, and bring them to a state of relative rest. If the tendency 
tmjoards the pole continues, the same thing will always be repeated, until 
fresh polar currents change the West wind in the northern hemisphere, 
through N.W. into North, — and in the southern hemisphere, through 
S.W. into South. This gives — 

For the northern hemisphere, the change through S., S.W., W., N. W., N. 
For the southern hemisphere, the change through N., N.W., W., S.W., S. 

And hence the following results may be deduced : — 
(a) In the northern hemisphere, when polar and equatorial currents 



♦ The rotatory velocity of a place on the Equator is 15 geog. miles per minute j in lat. 46®, it 
lOi miles J in lat. 51 J® about 9^ miles; in lat. 60° about 7i miles; and in lat. 70° about 
miles. 
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alternately succeed each other, the wind veers in general round 
the compass in the direction 

»►-► S., SiW., W., N.W., N., N.E., E., S.E,, S. WH-^ 

and the change takes place oftener between S. and W., and between 
N. and E., tfian between W. and N., and between E. and S. 

(b) In the southern hemisphere, when polar and equatorial currents 
alternately succeed each other, the wind veers in general round 
the compass in the direction 

»►-► S., S.E.* K, N.E., N., N.W., W., S.W., S. wh-v 

and the change takes place oftener between N. and W., and between 
S. and E., than between W. and S., and between E. and N. 

This is Dove's "Law of Gyration" (Gesetz der Drehung), or the 
Law of the Rotation of the Winds. 

According to this law, the veering of the wind-vane may merely indicate 
the existence of a steady current of air ; and it is a misapprehension of 
this fact that causes the existing, or constantly recurring, confusion with 
reference to questions bearing on the theory of the winds. The essential 
difference between the veering of the wind-vane as produced by a steady 
breeze and that resulting from a centripetal current, or a whirling motion 
with an advancing centre, is, however, that in the first case (i.eJ with a 
steady breeze) the rotation is always in the same direction, but in the 
case of the second {ie. in a whirlwind or hurricane) it veers on both 
sides of the track and in opposite directions. 

If, therefore, as regards the Nai*them Hemisphere^ the veering in the 
direction S., W., N., E. be called "with the sun" or direct^ and the 
veering in the direction S., E., N., W. be called " against the sun," or 
retrograde, as is customary: and similarly, in the Southern Hemisphere, 
the veering through S., E,, N., W. be called " with the sun,"* and the 
veering through S., W., N., E. be called "against the sun,"* it follows 
that — 

Steady winds turn the vane only in a direct sense, that is with the sun. 

Whirlwinds, or centripetal gales^ if they have a progressive motion, 
turn the vane either with or against the sun, according to the side 
on which the centre passes the place of observation. Finally — 

When steady winds from different directions approach each other, 
rotations ensue in both ways; — direct when, on the west side of the 
compass, a wind is more northerly than that which preceded it, — 

♦ These expressions differ from the seaman^a view : the movement /rowi left to right, as being 
"with the sun," originated in the northern hemisphere, beyond the tropic, where the sun 
culminates in the South, and hence, looking in that direction, the sun rises on the left, and sets 
on the right, hand — i.e. left to right, " with the sun ; " this idea the seaman carries with him over 
every part of the globe. But, left to right, "with the sun," is erroneous in the southern 
hemisphere, where an observer sees the sun rise on the right hand, culminate in the North, and 
set on the left hand. The expression in the text is therefore correct, though not in the 
seaman's sense. 
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retrograde^ when it is more southerly. On the east side, on the 
contrary, the gyration is direct when the displacing wind is more 
southerly than that which preceded it, — retrograde^ when it is more 
northerly. Winds from directly opposite points may check each 
other and produce a calm, and thereby give rise to the same 
phenomenon as is observed at the centre of a series of centripetal 
currents or of a whirlwind, viz. winds diametrically opposed 
separated by a calm. ' 

Thus the same appearances may arise under totally different conditions, 
and it is only by means of a careful investigation of all the phases of a 
phenomenon that a decision can be pronounced on any one phase which 
presents itself in a particular instance. In these researches the barometer 
is one of the chief guides. 

The following brief remarks (p.. 19 — 26) are a general summary of 
the result of Dove's investigations into the Law of the Rotation of tlie 
Winds and the Law of Storms*: — 

(1.) All steady winds are modified by the earth's rotation in such 
manner that equatorial currents receive a westerly deflection, and 
polar currents an easterly deflection. 

The N.E. and the S.E. Trade-winds are steady polar currents. 

The Monsoons are alternations of a polar and equatorial current 
according to the season of the year, — therefore, they are N.E. 
and S. W. in the northern hemisphere, and S.E. and N.W. in* 
the southern hemisphere. 

(2.) Bodies of air which, from a state of rest, are set in motion in 
the direction of the meridian, turn the wind-vane as follows : — 

The polar current in the northern hemisphere, from N. to E. 

The polar current in the southern hemisphere, from S. to E. 

The equatorial current in the northern hemisphere, from S. to W. 

The equatorial current in the southern hemisphere, from N. toW. 
Hence, generally, in the northern hemisphere : — 

Winds between N. and E. are the polar current, — and 

Those between E. and S. mark the transition of the polar into 
an equatorial current : 

Winds between S. and W. are the equatorial current, — and 

Those between W. and N. mark the transition of the equatorial 
into a polar current 
In the southern hemisphere : — 

Winds bet>/\^een S. and E. are the polar current, — ^and 

Those between E. and N. mark the transition of the polar into 
an equatorial current : 

* " Das Gesetz der StUrme," p. 187—192. 
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Winds between N. and W, are the equatorial current, — and 
Those between W. and S. mark the transition of the equa- 
torial into a polar current. 



Thus, a complete rotation in the northern hemisphere ii 
M » > S., W., N., E., S- M » > with the sun ; 

And in the southern hemisphere — 

M P > S., E., K, W., S. M P > with the sun. 

(3.) The course of a steady wind may be obstructed from following 
the deflection impressed on it by the rotation of the earth : — 

. (a) By a wind blowing constantly in a direction perpendicular 
to its primitive : such are the West-Indian hurricanes, 
which, for this reason, advance first from S.E. to N.W ; 
while those of the southern hemisphere advance from 
N.E. to S.W. 

(6) By a less deflected aerial current; such is the origin of 
typhoons during the S.W. monsoon which, farther to 
the eastward, is bounded by the South monsoon. Of 
the typhoons, however, that have a progressive motion 
from W. to E., it is probable that they result from the 
heavv air of the Trade-wind region — situated to the east- 
ward — ^rushing laterally through the rarefied air of the 
region of the S.W. monsoon, and thus producing a 
whirlwind. 

(c) By a mechanical impediment ; as in the instance of a 
storm (described by Piddington) which occurred in 
the Bay of Bengal, June, 1839.* 

In these cases, when the storm is an equatorial one, whirlwinds 
are produced in the northern hemisphere in a direction contrary 
to that in which the hands of a watch move : and in the southern 
hemisphere in the same direction as the hands of a watch move. 

Hence in the northern hemisphere the following shiffcings of 
the wind-vane occur : — 

{a) If the centre of the storm passes westward of the place 
of observation — 



The rotation will be vm > S., W., N., E., S. 
with the sun ; 

(b) If the centre of 'the storm passes eastward of the place — 
The rotation will be 1BB» > S., E., N., W., S. 
against the sun. 



♦ When a strong Monsoon wind, " blowing in with tolerable steadiness from one quarter of 
the compassj" was diverted from its course by the mountains of Arracan, and became " a huiri* 
cane, t.e. a violent wind blowing in a circle or vortex of greater or less diameter." 
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But, in the southern hemisphere, on the contrary, when the 
storm is an equatorial one : — 

(a) If the centre of the storm passes westward of the place 
of observation — 



The rotation wiU be W» > S., K, N,, W., S. 
with the sun; 

(b) If it passes eastward of the place — 

The rotation will be wm > S., W., N., E., S. 
against the sun. 

Thus, in both hemispheres, an Equatorial whirlwind-storm 
passing on the west side of the place of observation pro- 
duces normal rotations, i.e. such as are in accordance with 
the law of gyration ; but its passage on the east side of the 
same place produces anomalous rotations, i,e, such as are con- 
trary to the law of gyration. In Polar whirlwind-storms the 
eflFect is precisely opposite to that just described : — ^the 
rotation is normal when the centre passes to the eastward, 
and anomalous when it passes to the westward, *of the place 
of observation. 

The old rule that " anomalous shiftings of the wind-vane 
occur in stormy weather " is in this manner justified. It can- 
not, however, be ascertained from those shiftings whether an 
equatorial whirlwind passes on one side, or a polar one 
on the other ; this depends on the initial point of the shifting, 
and, as a consequence of the rotation, can never amount to 
more than half a circle. 

(4.) The wind-vane may shift from one direction to that immediately 
opposite to it : — 

(a) When. steady winds oppose each other; i.e, fight with 

each other, as the seaman says ; and 

(b) When the centre of a whirlwind-storm passes over the 

place of observation, 
(5.) A wind may be part of a whirlwind storm even when the wind- 
vane does not shift at the place of observation. This happens 
when the place is so situated as to be only on the outer edge of 
the whirlwind. On one side the storm then appears to retro- 
grade, — and on the other to advance: — ^if, for instance, a 
whirlwind (revolving contrary to the motion of watch-hands) 
is advancing from 1S.W. to N.E., on the north-west side of 
such a storm, a N.E, wind is experienced in the south-westerly 
regions earlier than in the north-easterly, whilst on the south- 
east side of the storm a S.W. wind actually appears to be 
advancing, and so it enters the north-easterly regions at a later 
period. The first is the well-known case observed (in 1742) 
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bj Franklin during an eclipse of the moon.* Those who, 
foanding their theory on this and analogous instances^ divide 
the winds into positive {by aspiration)^ and negative (bt/ 
impuhion)j call one side of such a storm positive and the other 
negative. 

(6.) In the temperate zones storms are caused, also, bj two oppositely 
directed currents of air in juxtaposition — one pressing laterally 
on the other ; then, during the transition, the shiftmg of the 
win4-vane may be either with or against the sun, but always 
according to the direction of one or other of die currents 
impinging on each other. 

(7.) Local phenomena, as land and sea breezes, counter currents 
through valleys, deflections of the trade-winds by the coast, 
trornbs,^ Ac., affect the wind-vane according to local conditions, 
and these may be such as either to produce a veering of the 
vane ii) accordance with, or contrary to, the law of rotation. 
In open regions this occurs periodically every day, at the 
Q^ason when the general air-currents (trades) are less pre- 
dominant, — as is the case also in the region of the " variables " 
between the trades, — at the time of the change of the 
monsoons, — and generally in summer, when the ascending 
current {caurant ascendant) weakens the force of the horizontal 
currents. Indeed, it is not impossible that, setting aside local 
influences, one cause of a periodical shifting of the wind-vane 
originates in the daily course of the sun ; for example, if the 
locality where the daily maximum of temperature occurs forms 
a point of attraction for bodies of air in its vicinity, then will 
the direction of the wind during the morning be westerly, and 
during the afternoon, easterly, — and thus the wind-vane will 
turn in a direction contrary to the movement of the magnetic 
needle. 

Now whirlwinds not being confined to a definite locality, the pro- 
bability that any given place may be situated on the east side of their 
course is just as great as that it should be on the west side ; the same is 
also the case where whirlwinds owe their origin to local causes. The 
predominance of the rotation of the wind in a definite direction (with 
the sun) is consequently a phenomenon unconnected with the whirling 
motion of the storm-winds, but due only to the influence of the earth's 
rotation on progressive steady winds. 

• This was the hurricane of Oct. 21, 1742: Franklin, at Philadelphia, was unable to observe 
the eclijwe of the moon that occurred that eveningj but it was seen at Boston. The N.W. side 
of the storm, with itsNJl. wind, reached Philadelphia about 7 p.m., and subsequently (at 11 p.m.) 
appeared at Boston, about 400 miles N.E. of the former place. 

t It has been observed that tromhs^ot small local whirlwinds, being due to local causes and 
not being affected bv the earth's rotation, turn indiscriminatelf/, some one way and some the other, 
and depend on no rule producing uniformity of motion. 
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Now three things are possible : — 

1. Either all rotations of the wind-vane through great arcs are caused 

by whirlwinds ; and in this case, — 

(a) If these whirlwinds occur arbitrarily, now at one place 

and then at another, there is no predominating direction 
in the shifting of the vane; — or, 

(b) If the origin of these whirlwinds is local, and if, in their 

progress, they pursue paths more or less constant, then 
there are, at certain places in each hemisphere, pre- 
dominant shiftings of the wind-vane in the direction 
S., E., N., W., and at others, in the direction S., W., N., E. 

2. Or, all shiftings of the wind-vane have their origin in alternations 

or displacements of steady meridional air-currents, in accordance 
with the principles of Hadley's theory of the trade-winds, and in 
consequence of opposing currents pushing through each other : in 
this case the rotation is in the direction S., E., N., W. in the 
northern hemisphere, — and S., W., N;, E. in the southern 
hemisphere, — i.e. in both cases the ttrind veers with the mn. The 
backing of the wind cannot under these conditions exceed a 
quadrant of the circle. 

3. Or, lastly, the shiftings of the wind-vane arise in both ways, viz. — 

from the alternation and displacement of meridional air-currents, 
andj from a progressive whirlwind; consequently, in each 
hemisphere, rotations of both kinds must occur, but those ^* with 
the sun " will predominate. In both hemispheres, the first cause 
produces only rotations With the sun, and the second produces 
just as many rotations with the sun as against the sun. Hence 
(however frequent whirlwinds may be) the rotations that are direct 
must always be in excess of those that are retrograde. 

Research has shown that whirlwind-storms (hurricanes, or cyclones), 
originate at certain places, and pursue certain directions ; for instance, — 

(a) West India ImPricanes {Araxun or Huiran-vucan of 
the coast of Mexico, Vuthan of Patagonia) commence 
on the inner edge of the N.E. trade-wind, and even 
within the trade-wind itself, especially in the latter part 
of summer and in autumn ; and their whirling motion 
is caused originally by the S.E. trade encountering the 
N.E. trade, or by portions of the upper trade-wind 
descending from above. They progress from S.E. to 
N.W. in the torrid zone, then recurving at right angles 
at the outer edge of the trade-wind, they move from 
S.W. to N.E.; during the progression the whirlwind, 
revolving in a direction opposite to that in which the 
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hands of a watch move, expands very considerably. In 
the re^on of the S.E. trade-wind of the Atlantic, 
whirlwind-storms occur with less firequency. 

(b) Typhoons in the northern Indian Ocean and China Sea 
occur most frequently in autumn, but are also violent at 
the commencement of the S. W. monsoon. The direction 
in which they advance is rather more from E. to W. 
than from NJj. to S.W., especially on the south coast 
of China. In the southern half of the Indian Ocean 
th^ are likewise very violent, progressing there firom 
N.B. to S.W., and recurving at right angles at the 
outer ed ge of the trade-wind, whence they advance 
from N. W. to S.E. The rotation of the air in the 
whirlwind-storms which occur in the northern hemisphere 
is in the opposite direction to that in which the hands of 
a watch move ; and in the direction with watch-hands in 
the southern hemisphere. The causes which produce 
these effects lie in the juxtaposition of the regions of the 
monsoons and trade-winds, as well as in the displacement 
of one monsoon by the other. 

Under certain local conditions, a whirlwind-storm may be so modified 
as to assume at particular spots the form of a steady wind; although, 
when its course is observed over a considerable distance, it shows itself to 
be a real whirlwind. This is the case, for instance, according to 
Kedfield, with the Northers of the Gulf of Mexico, which, especially 
from September to March, at Vera Cruz, reach their greatest height four 
hours after they commence, and then blow for 48 hours with undiminished 
fiiry. Redfield explains this long duration of the storm from one 
direction, by the whirlwind, when advancing from the eastward, being 
arrested by the high land, and as a consequence flattened, so that its 
circular form is partially changed into a rectilinear one. lie N.E. and 
N.N.E. storms of the Pacific Ocean, on the coasts of Nicaragua and 
Guatemala, known by the names Papagallo and Tehtuintepec, are, 
according to Bedfield, the fine-weather side of a whirlwind-storm; 
while the S.W. gales in August and September, which are called 
TapayaguaSj represent the other side. 

It may not be wholly irrelevant to give, in this place. Dove's views as 
regard the behaviour and movements of meteorological instruments in 
connection with the "Law of Gyration:" — Calculuting the mean of all 
the readings of the barometer, thermometer, and hygrometer, observed 
during each change of the wind, taken individually, after the elimination 
of the periodical changes, — that is, if we determine the mean distribution 
of pressure, temperature, and moisture roimd the compass, or, in other 
words, construct a barometrical, thermal^ and atmospherical wind-^osey — ^it 
will be found that this wind-rose lias two poles of pressure and heat : — that, 
in fact, there are two points, nearly opposite to each other, at one of 
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which it is coldest, and the barometer highest ; and at the other it is 
hottest, and the barometer lowest. From the maximum of pressure to 
its minimum, as well as from the maximum of heat to its minimtmi, 
llie barometrical and thermal menn corresponding to different winds 
decreases uninterruptedly. The former point is situated niearly at N.E., 
and the other nearly at S W. Proceedmg from S.W., through West, 
to N.E. the mean height of the thermometer decreases, whilst the mean 
beight of the barometer increases ; but from N.E., through Esst, to 
S.W. the mean height of the thermometer increases, whilst the mean 
beight of the barometer decreases. What is perceptible in the mean 
beight of the thermometer and barometer due to the winds must also 
appear in the mean movements of those instruments at the time of the 
tnmsition of one wind into another, and this just as well on the 
hypothesis of a varying, as on that of a uniform, rotatory velocity. 
Since, however, the elasticity of aqueous vapour, so far as regards its 
listribution around the compass, is in dose connection with the thermal 
prind-rose, but the pressure of dry air is closely connected with the 
:)arometric one, it follows that the changes in tiie pressure of dry air 
md of the barometer are precisely in an inverse ratio, to the changes in 
;he temperature of the air and the elasticity' of the vapour suspended 
n it Assuming then, as a necessary consequence of these theoretical 
x>nsiderations, that the N.W. point is the equivalent in the southern 
lemisphere of the S.W. point in the northern, and the S.B. point in the 
brmer corresponds to the N.E. point in the latter; we have the 
bllowing — 

Mean Movements of Mktkobological Ikstbuments: 
In the Northern Hemisphere: In the SaiUhem Hemisphere: 



The Barometer falU with Bast, B.EMaud 1. The Barometer falls with East, N.E., 

South winds; changes from falling andNorth winds; changes from falUng 

into rising with a S.W. wind; rises into rising with a N.W. wind; rises 

with West, N.W., and North winds ; with West, S.W., and South winds ; 

and changes from rising into falling and changes from rising into falling 

with a N.E. wind. with a S.K. wind. 

The Thermometer rises with East, S.E., 2. The Thermometer rises with East, N.E., 

and SoQth winds ; changes from rising and North winds; changes from rising 

into falling with a S.W. wind; faUs into falling with a N.W. wind; falls 

with West, N.W., and North winds ; with West, S.W., and Sonth winds; 

and changes from falling into rising and changes from falling into rising 

with a N.E. wind. with a S.B. wind. 

The Elasticity of Aqneous Vapour in- 3. The Elasticity of Aqueous Vapour in- 
creases with East, S.E., and Sonth creases with East, N.E., and North 
winds ; its increase changes into de- winds; its increase changes into de- 
crease with a S.W; wind ; it decreases crease with a N.W. wind; it decreases 
with West, N.W., and North winds ; with West, S.W., and South winds ; 
and its decrease changes into increase and its di^crease changes into iacreate 
with a N.E. wind. with a S.E. wind. 
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4^ The Vntmre of D17 Air decreMes with 4. The Tnmare of Dry Air decreases witii 
KMt, S.E,, and South windu; it* Ssit. X.E., and North winds; its 



dceiease chanfpes into increase with decrease changes into increase wiUi 

a &W. wind ; it increases with West a K.W. wind: it increases with West, 

X.W^ and North winds; and iu S.W., and Soath winds; and its 

increase changes into decrease with increase changes into decrease with 

a V^. wind. a S.E. wind. 

TtuSf there is this hi common between the two hemispheres, — ^the 
morements of meteorological instmments are the same with East winds 
in the Nobthkrn Hemisphzbe as thej are with East winds in the 
Southern ; and the same is the case with West winds. The difference 
between the two hemispheres is only quantitative with N.W., N.E., 8. W.. 
and S.E. winds ; and on the other hand it is qualitative with North and 
Sonth winds ; i.e. the mean changes of meteorological instruments are 
greatest in the Northern Hemisphere with N.W. and S.E. winds, and 
least (owing to the compensation of the opposite movements) with N.E.' 
and 8. W. winds ; in the Southern Hemisphere (owing to the compen- 
sation of opposite movements) they are least with N.W. and S.E. winds, 
and, on the contrary, they are greatest with N.E. and S.W. winds. 
The changes with North winds in the Northern Hemisphere are, how- 
ever, different from the qhanges that occur with Nortli winds in the 
Southern Hemisphere : under like climatic conditions they are, however, 
according to their amount, the same in both hemispheres, — ^if, for 
instance, there be a rise in an instrument with a North wind in the 
Northern Hemisphere, it will sink with a North wind in the Southern, 
and vice versa. T!he same occurs with South winds. 

In conclusion, the character of approaching weather as indicated by 
meteorological instruments, and the rules appertaining thereto, will 
be most simple in the zone of the trade-winds, because, in that region, 
the rotation of the earth (as shown by the simple circumstance of a 
constant direction in the initial and terminal points . of the air-current) 
does riot produce a regular shifting of the wind-vane, but its constant 
deflection, that is, a steady wind — ^which is the Trade; and the storms 
have only one form — ^that of the whirlwind. In the region of the 
monsoons they will be somewhat more complicated, because there 
the annual alternation of two air-currents produces one annual 
shifting of the vane, being periodical winds; and the storms, the 
form ff which is likewise whirling, have, however, a less constant 
direction, and in fact must deviate in a certain degree from the prevalent 
one in order to produce a whirlwind. Lastly, they must be most 
complicated in the temperate zone, where the law of rotation is most 
completely developed, but storms occur in all forms hitherto known. 
The temperate zone has, however, this advantage over the torrid zone, 
that whirlwinds produce but modified effects as compared with the 
fearful violence of similar storms in the tropics, where they are so 
lestructive. — Dove. * 

Barometer.— Of all meteorological instruments the barometer is the 
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most valuable to tbe seaman^ even though its mean height for the 
geographical position is unknown to him. 

Beyond the tropice, and in the higher latitudes, the oscillations of the 
barometer are incessant and irregular, ranging (rising and falling) 
through a space of 1^ to 2 inches, or even 3 inches on extraordinary 
occasions r and thus its indications fail at times to convey the same 
definite information that they do between the tropics, unless interpreted 
by the aid of the thertnometer and hygrometer, in conjunction with 
various atmospheric and oceanic appearances. 

Between the tropics the oscillations of the barometer are also incessant, 
but they are regular. Tlie periodical range due to the season does not 
exceed a few tenths ; but the most marked of the periodical oscillations 
is that which occurs daili/j and this is so regular that Humboldt asserted 
that the hour of the day might be known within fiflbeen to seventeen 
minutes (on the average) by the height of the mercury. It shows every 
day two maxima and two miniiay as follows, according to the locality ; at 
some time between 9 and 11 a.m. the mercury begins to fall, and 
continues to do so until between 3 to 5 p.m., when it reaches the lowest 
point of depression ; it then rises until between 9 to 11 p.m., when it 
reaches the highest point of elevation ; after that it re-commences to fall, 
falling until between 3 to 5 a.m. , from which time it again rises until between 
9 to 11 a.m. The amount of range, again according to locality, varies 
from '06 to '12 of an inch. A daily oscillation is not confined to the 
tropics; it is equally existent in the higher latitudes, where however it 
is much smaller than in the vicinity of the equator, but is considerably 
masked by the freouent fluctuations to which the atmosphere is at all 
times subjected. The daily oscillation within the tropics is also very 
generally masked to a ship sailing from north to south, or from south to 
north, owing to her continual change of place, so that the barometer may 
appear to be tolerably steady : hence in equatorial and tropical regions 
any deviation from the usual mean — such as rising when it ought to fall, 
or falling when it ought to rise, or a change during a few hours of two or 
three-tenths of an inch, is a cautionary warning that the usual and 
regular state of the tropical atmosphere is disturbed, and that a hurricane 
has already commenced at a distance from the ship, in which case the 
barometer will continue to fall at a rate depending on the distance at 
which the ship is situated from the central calm as the hurricane 
passes in her direction. On the outer limits of the storm the 
barometer may be at its normal height, or even a little above it, 
say 30 or 30' I inches ; it falls more and 
more rapidly as the centre of tbe storm 
approaches, while within the calm area it 
has been found as low as between 27 
and 28 inches, so that the barometric 
cur^e for the entire storm-field would 
present .something of the form of Pig. 3. 
x^rognostications of unfavourable weather, and especially of an approach* 
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ing harricane, vary oonsiderably, but between tbe tropics the barometer 
is an unerring monitor, and a rapid fall, after a few hours irregular 
oscillation, even when atmospheric and oceanic appearances are absent, is 
conolnsive, and involves important consequences* 

So far, then, the first stage in the history of the law of storms was the 
Ijreneral recognition that hurricanes or cyclones are progressive whirl- 
winds, revolving around a calm centre, and that, whatever other 
procrnostications might herald tlieir approach and mark their continuance, 
the barometer is the most valuable monitor. 

But these views did not pass wholly unchallenged* Rsdfdbld, when 
discussing the facts and observations he had accumulafed, must neces- 
sarily theorise on the cause of hurricanes ; and in this he was unfortunate. 
He had two opponents in America, who, though they did not entertain 
precisely similar opinions on the subject, were yet, in the main, advocates 
of an " in-blowing theoiy " as opposed to flie '* circular iheory " rf 
storms — ^maintaining at the same time the progressive motion ; these 
opponents were Dr. Robert Habx and James Espt ; the former had 
written on gales and storms as early as 1822, and continued to oppose 
Bedfield's views, and make occasional strictures on those of Espy, until 
1854 ; Espt, as a writer on storms, dates A:om 1836 to 1857, and his 
chief works are the Philosophy of Storms and Reports on' Meteorology 
to the Surgeon- Geiieral of the United States Army. 

It cannot be denied that Espt's views on, and theory of, storms, hurri- 
canes, and tornadoes were favourably received by a large body of 
supporters. He had noticed the extraordinary fall of the barometer 
which accompanies these phenomena ; then, collecting facts and obser- 
vations, as well as following the traces Impressed on the ground in 
tlie track of hurricanes, he concluded that in tnose storms the air rushes 
directly from the exterior towards a central space ; so that, if the wind 
from one side blows east, it blows from the west on the other side, while 
the centre shifts its place. He recognised, as a cause of this '^ in- 
blowing," an ascending column of air, the temperature of which does 
not vary, because the precipitation of its moisture restores to it the 
temperature it loses by expansion : this ascending colunm gives rise to 
a wind on the surface of the earth ; and above, to the formation of a 
cumulus which is immediately resolved into hail or rain. Espt's theory 
explained in fidl is as follows : — 

"When the air in any locality acquires a higher temperature or a 
higher dew-point than that of the surrounding regions, it is spf^cifically 
lighter, and will ascend. In ascending, it comes under less pressure and 
expands ; in e:^panding from diminished pressure, it grows colder about 
li° Fahr. for every hundred yards of ascent. In cooling as low as the 
dew-point (which it will do wnen it rises as many hundred yards as the 
dew-point at the time is below the temperature of the air in degrees of 
Fahrenheit) it will begin to condense its vapour into water, or cloud. In 
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condensing its vapour, it will evolve latent caloric ; this evolation of 
latent caloric will prevent the air from cooling so fast in its farther ascent 
as it did in ascending below the base of me cloud now forming : the * 
current of air, however, will continue to ascend and grow colder about 
half as much as it would do if it had no vapour in it to condense ; and when 
it has risen high enough to have condensed by the cold of expansion 
from diminished pressure one-hundredth of its weight of vapour, it will 
be about 48^ less cold than it would have been if it had had no vapour to 
condense, nor latent caloric to give out — that is, it will be about 48° 
warmer than the surrounding air at the same height ; it will therefore 
(without making any allowance for the higher dew-point of the ascending 
current) be about one-tenth lighter than the siurounding colder air, and 
of course it will continue to ascend to the top of the atmosphere, spreading 
out in all directions above as it ascends, overlapping the air in all the 
surrounding regions in the vicinity of the storm, and fall still more under 
the storm-cloud by the outspreading of air above — thus leaving less 
ponderable matter near the centre of the up-moving column to press on 
the barometer below. 

^^The barometer thus standing below the mean under the cloud 
in the central region, and above the mean on the outside of the 
cloudy the air will blow on all sides from without inward under the 
cloud. The air, on coming under the cloud, being subjected to less 
pressure, will ascend and carry up the vapoiu* it contains with it, 
and as it ascends will become colder by expansion from constantly 
diminished pressure, and will begin to condense its vapoiu* into the 
doud at the height indicated before, and thus the process of cloud- 
forming will go on. 

" Now, it is known that the upper current of air in the United States 
moves constantly, from a known cause, towards the eastward — probably 
d little to the south of east ; and as the upward-moving column con- 
taining the cloud is chiefly in this upper current of air, it follows 
that me storm-cloud must move in the same direction : and over 
whatever region the storm-cloud appears, to that region will the wind 
blow below ; thus the wind must set in with a storm from some eastern 
direction, and as the storm-cloud passes, the wind must change to 
some western direction, and blow from that quarter till the end of the 
storm.'* 

Thus Espy's theory is not wholly dissimilar from that of Brands, who 
wrote on the great European storm of 1782. It may be mentioned that 
Prof. Bachb, the late superintendent of the United States Coast Survey 
was also a supporter of Espy's " in^-blowing " theory. 

Now Bedfield had been unfortunate in his first supposition that 
*^ the l^ing storms of the northern and western Atlantic, and of the 
American coast, originate in detached and gyratory portions of the 
northern margin of the Trade winds, occasioned by the oblique obstruction 
which is opposed by the islands to the direct progress of this part of the 
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Trade, or to these oaoaes oombined ; '* and when his " circular ** ilieoiy 
was threatened by an opponent's ^^ in-blowing " one, he made more 
' mistakes and many ^ratnitous assertions, — among the most r^maxloifaie 
maj be mentioned l£at bj which he explains the rotation of storms % 
particular direction, on the assumption that the winds blow in horiso 
circuits round the great oceanic basins, and his repudiation <^ 
generally acknowledged theory of the Trade-winds, mainly, as it ir 
appear, because that theory was " founded on the alleged effects of 
nnc rarefaction in the equatorial region : " from his stand-point there 11 
no ascending current of air at the equatorial regions overfiowmg and pass- 
ing off towards the temperate and polar regions, for rarefied air could 
not ascend except by means of ^^ vorticular action," and this seemed his 
best argument against the ^* in-blowing or centripetal theory '' of Espy 
and Hare. 

It may here be observed that Hare, Reid and Piddington — ^but 
especially Hare and Piddington — ascribed the origin of hurricanes to 
an electrical or electro-magnetic disturbance of the atmosphere ; this is 
not singular, when we remember that not many years back every obscure 
natural phenomenon, especially in meteorology, was forthwith solved by 
referring it to an electrical cause : it is scarcely necessary to say that 
such origin for those storms is now regarded as untenable ; but there is 
no doubt that in most hurricanes electricity is developed to an enormous 
extent. Piddington also suggested that cyclones were originally formed 
above the earth, and that they descended, now horizontally (as horizontal 
discs), and now inclined at an angle, and that they both dilated and 
contracted in their progress. 

Dove's views have already been given in full (p. 17 — 24); he arrived at 
conclusions widely differing from those of Espy, and strongly supported the 
" circular or rotary theory " as enunciated by Redfibld, and developed 
by Beid, Piddington and Thom. He admits of no centripetal theory, 
— no incurving of the winds, but, on the contrary, maintains that they 
blow at the circumference in a direction perpendicular to the radii of the 
circle, while their progressive motion may be curvilinear, as in the West 
Indian and Mauritius nurricanes, or rectilinear, as in some of the Indiaa 
and China cyclones. In explaining the cause of their combined rotaiog[ 
and progressive motion, he takes the West Indian hurricane as typicaJM 
all others, and proceeds to show how it originates at the inner boundMp 
of the N.E. trade-wind owing to the intrusion of the upper couniep^ 
current of the Trade into the lower current, or even through a part W 
the 8.E. trade traversing the equator, entering the northern hemisphei^ 
and producing similar results ; as for example, — 

Take the line a b (Fig. 4) to represent, for the Northern hemisphere, 
a series of molecules of air parallel with tlie equator, and which are set in 
motion towards the North, in the direction a c; if the space cj 6 A were 
empty or void, these molecules would tend towards g hj because their 
progression takes place from larger parallel x^ircles towards those which 
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imaller. But if the space dbhhe filled with air at rest, the molecules 

at b must encounter, on their way 
towards d, others having less velo- 
city of rotation, the effect of which 
will be to diminish their velocity 
towards the East, and consequently 
the air at 6, instead of moving 
towards A, would tend towards /. 
The molecules between a and b are 
also affected — but differently and 
to a smaller extent — moving more 
towards ff. It follows that if a b 
, mass of air pressing forward from south to north, the direction of 
itorm-wind will be much more irom south on its east than on its west 
where it will be more westerly, and thus a tendency to whirl (or 
be) originates in the direction S., E., N., W. This tendency to wlurl 
Id not exist if there were no opposing mass in the space db h; but, 
he other hand, it will augment in proportion to the opposition of the 
forces, and the westerly deflection of the storm is checked ; and the 
n itself will rotate the more violently, the more it retains the original 
?.tion of its course. 

I the zone of the Trade-winds the space db his tilled with air moving 
I N.E. towards S.W. : and it is there that the opposition will be 
test. The air at b may be checked to such an extent that it will 
3rve, unaltered, its direction towards d, while that at a has a ten- 
y in the direction of g. The storm will therefore rotate with greatest 
3 in the torrid zone, but at the same time preserve its dimensions 
langed. As soon, however, as it enters the temperate zone, it comes 
region where the space d b Jiis already full of air moving from S. W. 
r.E. The resistance which the air at b had previously experienced is 
suddenly diminished, or wholly ceases, and instead of taking the direc- 
6 d it turns sharply in that of b h. The storm thus bending round 
lenly at right angles to its previous direction, rapidly expands its 

dimension, since tne differences 
in motion between the points 
a and b no longer exist. 

The hurricanes of the Southern 
hemisphere originate from the 
same cause, but the rotation 
takes place in the opposite way 
(Fig. 5), while the change of 
direction on the borders of the 
tropic is analogous to that which 
s place in the Northern hemisphere. 

; may be remarked, in passing, that Dove is a strong supporter of 
ascending current in the region of the equatorial calms. 
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Before proceeding further it maj be as well to compare the three 
sygtems — uie centripetal or ** in-blowing," the centrifu^ or *^ out- 
blowing," and the *^ circular or rotatory/' — ^to note where there k iiori* 
larity, and where dissimilarity, whether they are stationary or httft 
progression in any particular direction. 





The perfectly centripetal or " in-blowing " system is seen in Fig. 6, 
where tne winds blow in all directions towards the centre^ in such manner 
that they are northerly on the north side, easterly on the east side, southerly 
on the south side, and westerly on the xoest side. This would be the same 
for both hemispheres. At the centre there is a calm area. There is no 
rotatory motion of the winds, though there may be progression in a defi- 
nite direction, which would give an apparent veering of the wind either 
with or against the sun's motion. 

The perfectly centrifugal or " out-blowing " system is seen in Fig. 7 : 
in it the winds blow in all directions from the centre, and consequently 
directly opposite to those of the " in-blowing " system : thus, they are 
southerly on the north side, westerly on the east side, northerly on the 
soiUh side, and easterly on the west side, for both hemispheres — ^with a 
central calm area. In this case, also, there is no rotatory motion, but 
should there be progression in a definite direction, there must also be 
an apparent veering of the wind with or against the sun's motion. 

In the circular and rotatory system the wind, according to the popular 
idea, rotates around a central calm area, in a direction from right to left 
in the northern hemisphere, but from left to right in the soutliem hemis- 
phere— op, to use a familiar illustration, con- 
trary to the motion of the hands of a watch in 
the northern, but coincident therewith in the 
southern, hemisphere, and which is conse- 
quently contrary to the apparent course of the 
sun in each hemisphere {see Fig. 8). Hence it 
follows that, in the northern hemisphere the 
winds must be eagerly in the northern quad- 
rant, southerly in the edstem quadrant, westerly 
in the southern quadrant, and northerly in the 
western quadrant ; while, for similar quadrants 
in the southern hemisphere, the direction of 
the winds must (since the rotation is reversed) 
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be the reverse of those just ffiven — i.e., westerly in the northern quadrant. 
northerh/ in the ecutem qua£rant, easterly in the southern quadrant, and 
sautherkf in the western quadrant And further^ in each hemisphere, the 
winds must be westerly on the equatorial side of the storm. 

One of the earliest axioms supposed to be established in connection 
with the rotatory theory of storms was, that, in each hemisphere, the 
centre of the storm always bore eight points from the imndy reckoned with 
the sun; such that in the N. hemisphere, when facing the wind, the centre 
would be square to the right ; in the S. hemisphere, square to the left. 

So also, as a consequence of the circular motion of the wind round a 
centre, combined with a bodily progressive movement, other two impor- 
tant axioms were thought to be est^lished, as if appertaining exclusively 
to rotatory storms — ^viz., that on the passage of such a storm over a place 
or ship — 

In the N. hemisphere the veering of the wind in the right hand semi- 
circle must coinciae with the apparent course of the sun^ while in the left 
hand semicircle it would be against the apparent course of the sun.* 

In the S. hemisphere the veering of the wind in the right hand semi- 
circle must be contrary to {against) the apparent course of the sun^ while 
in the left hand semicircle it would coincide vnth the apparent course of 
the 9un.* 

Such, in brief, is the '' Law of Storms " on the rotatonr theory. 

It has already been shown (p. 18) that, for the N. hemisphere, veering 
in the direction E., S., W., N,, E. is with the sun ; and W., S., E., N., W. 
is against the sun; — and. 

For the S. hemisphere, veering through E., N., W., S., E. is with the 
sun; and W., N., E., S., W. is against the sun. 

A glance at Ei^s. 6, 7 and 8, in conjunction with the more explicit 
statements in the following table, will show that, for the three systems 
of winds — ^ihe centripetal, centrifugal and circular — though, for any 
given side of the area within which Uie wind is blowing, the direction of 
the wind is totally different^ — the veering, as with or against the sun, is 
precisely similar in all, and not confined to the 
storm. 



circular or rotatory 



N. Hemisphere. i Centripetal, 

Progres. motioo to N.W. | Wind veers 
On right hand<>, N.-N.E.-E. 
On left hand | W.-S.W.-S. 

Change of wind at centre N.W. to S.E. 

Progrea motion to N.E. Wind veers 
On right hand E.-S.E.-S. 

On left hand N.-N.W.-W. 

Change of wind at centre N.E.toS.W. 



Centrifugal. 

Wind veers 
S.-S.W.-W. 
E.-N.E.-N. 

S.E.toN.W. 

Wind veers 
W.-N.W.N. 

8.-S.E.-E. 
S.W. to N.E. 



Circular. 

Wind veers 

E.-S.E.-S. 

N.-N.W.-W. 

N.E.toS.W. 



Wind veers 
S.-S.W.-W. 

E.-N.E.-N. 
S.E.toN.W. 



with sun 
against sun. 



with sun 
against sun. 



• Right and left in this case have reference to the track, as if looking towards the direction in 
which tk$ 9tQrm a bodUif progressing. 

F 
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S. 



HsmSPHRBB. 

ProgreB. motion to S.W. 
On right hand 
On left hand 

Change of wind at centre 

Progres. motion to S.E. 
On right hand 
On left hand 

Change of wind at centre 



against mm 
withsiin. 



against son 
with sun. 



Centripetal, CeiUrifugal Oireular, 
Wind yeers Wind veers Wind veers 

w.-N.w.-N. E..aB.-a s..aw..w. 

a-aE.-B. N.-N.W.-W. E..N.E.-N. 
aW.toN.B. N.RtoaW. aE.toN.W. 

Wind veers Wind veers Wind veers 

s.-aw.-w. N.-N.E..E. E.-aE..a 
E.-N.E..N. w.-aw.-a N.-N.W.-W. 

aE.toN.W. N.W.toaE. N.E.toS.W. 
The most marked charaoterisiic in the three systems is the change in 
the direction of the wind as the centre passes over a place ; in each it is 
from a given point to another directly opposite ; but on the circolar theory 
the change mnst always occur througn two opposite directions, each of 
which is perpendicular to the movement of translation, — ^for example, in 
the N. hemisphere, with the storm moving to N.W.-ward, the change at 
the centre will be from N.E. to S.W. 

All these points of similarity and difference must be borne in mind 
in connection with the new views that are held by eminent meteorolo- 
gists in respect to hurricanes. 

The laws and rules briefly indicated on p. 32 — 33, and respecting which 
it has been said that ^^ nouiing can be more definite and unambiguous," 
have also been accepted in their hard and fast condition by all ^Vench 
authors ; and in a work recently published the following illustration of the 
effect of the combined motion of translation and rotation is to be found : — 

Take the case of a storm, in the northern hemisphere, moving towards 
the N.W. at the rate of 8 miles an hour, and in which the rotatory 
velocity of the winds is 80 miles : if tangents be drawn to the circle 
such that they represent the velocity of rotation (80 miles) as one com- 
ponent, and straight lines of one-tenth that length (8 miles) be drawn 
parallel with the track of the storm, as the other component ; on 
completing the parallelograms of which these are the sides, the diagonals 
of the parallelograms will give the resultant winds — both as regards 
direction and velocity. On such a projection the winds at the different 
parts of the storm will be, in respect to direction^ — 
At aw. part, wind N.W. 



a 


)) 


)) 


W.^a uistead of West. 
aW.ja instead of S.W. 
ap. instead of South. 


aE. 


)) 


}) 


E. 


)) 


}) 


N.E. 


)) 


}f 


aE. 


N. 


)9 


)) 


E.4a instead of East. 


N.W. 


)) 


)) 


N.E.iE. mstead of N.E. 
N.p. instead of North. 


W. 


»» 


>» 



Now, it is not a little curious that, on the supposition of the winds 
having the direction just given, they would be sligntly centrifugal on the 
advancing semicircle of the storm,, but slightly centripetal on the 
receding half. 

Again, following out the author's illustration, the sum of the two 
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components (80+ 8), viz., 88 miles, would bft the velocity of the wind 
at tne N.E. part of the storm (o in 
fig. 9); and the difference of the compo- 
nents (80— 8), ie. 72 miles, would be the 
velocity of the wmd at its S. W. part (a in 
fig 9) : and thus, from the minimum at a 
the velocity would increase alike on the 
advancing and receding semicircles, ue. 
in the directions ad c and ab c, until it 
attained its maximum at c. But, it is not 
difficult to see that whatever accuracy 
there -mav be in the first part of the illus- 
tration, tne latter part cannot be correct, 
for the reason that the sum of the resultants in the right hand semi- 
circle would be in excess of those in iifB left hand semicircle, and the 
storm could not advance &r before the former half had shot ahead and 
left the other half behind, — ^though indeed a succession of rotatory storms 
might be formed in this way. 

It may be well, at this point, to inquire whether the founders of the 
rotatory theory of storms laid down hard and fast laws and rules for the 
guidance of mariners, such as their followers have done ? — There is no 
doubt that they did, — but almost invariably with many subsequent quali- 
fications, and much explanation as to apparent anomalies; so that, far from 
everything in connection with the theory and practice being " definite 
and unambiguous," the reverse is the case. It may indeed be said that 
they gave but a very qualified adhesion to much that has been enunciated 
for the last 30 or 40 years as the true principle of the law of storms. 

Kbdfibld, writing in the American Journal of Science^ in 1846, says ; 
— ^^ When, in 1830, 1 first attempted to establish by direct evidence the 
rotative character of gales or tempests, I had only to encounter the 
then prevailing idea of a general rectilinear movement in these winds. 
Hence I have deemed it sufficient to describe the rotation in general 
terms, not doubting that on different sides of a rotatory storm, as in 
common rains or sluggish storms, might be found any course of wind, 
from the rotative to me rectilinear, together with varying conditions as 
regards clouds and rain. 

" But I have never been able to conceive that the wind in violent storms 
moves only in circles. On the contrary, a vortical movement, approach- 
ing to that which may be seen in all lesser vortices, aerial or aqueous, 
appears to be an essential element of their violent and long continued 
action^ of their increased energy towards the centre or axis, and of the 
accompanying rain. In conformity with this view the storm figure on 
my diart of Sie storm of 1830 was directed to be engraved in spiral or 
involute lines, but this point was yielded for the convenience of the 
engraver. ***** 

" The common idea of rotation in circles, however, is sufficiently correct 
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for practical purposes^ and for the construction of diagramsy whether for 
the use of mariners, or for determining between a rotative and general 
rectilinear wind, on one hand, or the lately alleged centripetal winds 
OA Ihe other. The degree of vorticular inclination in violent stonns 
OUMt be mlgect, locallj, to great variations ; but it is not probable that 
on Aft avwttge of the diffiM^ent sides, it ever comes near to forty-five 
degreee from the tangent of a circle, and that such average inclination 
ever enmde two points of the compass, may well be doubted." 

BnD| eqmlfy wilii Bsditbld, saw the weak points of a purely circular 
tlMevji eoa iMeee^ in his Progress of the Development of the Law of 
i Sl m w m ^ Im wites : — 

•* On the approach of a revolving storm, the weather is sometimes 
calm, or the wmd is unsteadv, or it may draw towards the storm ; and 
when this occurs it may be difficult to determine the exact point of the 
compass from whence tiie true whirlwind sets in. In like manner, it mav 
not always be easy to determine the exact point at which a gale ^nds. 

And reverting to the subject, he says, — 

"But a circle will only correctly represent a whirlwind when 
stationary. In the progressive whirlwind the figure would become 
cydoida], and the degree of curvature would depend upon the rate of 
progress of the storm. While attempting to lay down a storm's track, a 
wrong judgment may be formed, if data be rejected on account of its not 
conforming to a figure exactly circular," Then, using the track of the 
Charles HeddU reversed, as for the northern hemisphere, he says " at the 
point a the wind would be north ; at the point h (due east of me point a) 
it would be S.W.: circles, nevertheless, have been found the most con- 
venient figures in endeavouring to explain the nature of storms." 

PiDDlNGTON devotes eight pages of his Horn-Book to discussing the 
" probability of the incurving of the winds in a cyclone," and the ** flat- 
tening in of the circle of a cyclone " — quoting, at the same time, with 
approbation, the extract from Rbdfibld, given above. It appears to 
him ^^not improbable that, while at some point in the whole zone of a 
cyclone the wind may be blowing in a true circle, it may on the inner or 
central side of that part be a series of incurving spirals, and that on the 
outer part there may be a centrifugal {Le., a curving off from the centre) 
tendency." He also expresses the view, as a probability or possibility, 
^^ that when cyclones are increasing in diameter or dilating, the spiral is 
a diverging one, or that the arrows (of the wind) curve outwardly, and 
when it contracts the spiral is a converging or incurving one : " and in 
another place he says, *^ it would seem also that this incurving takes 
place sometimes at a distance from the centre." Piddinoton is 
generally full of instances, and according to his usual practice, adduces 
examples illustrating the remarks quoted above ; he particularises 
ships' logs which indicated an alternation or shifting of the wind 
through four, five and more points, and infers that one vessel 
^^by the alternating of the winds must have drifted over a 
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snocession of curves." It is also by " an excessive incurving of the 
winds towards the centre " that he finds " an expla- 
nation of how some ships (when disabled^ may be blown 
and drifted round and round, without orifting out of 
the fatal centre :" and he oondudes his observations 
as follows, — ^^^ perhaps a further proof, or rather 
an indication of this incurving may be found in 
the remarkable instances of ships being surrounded 
or having their decks covered during the passage of 
the calm centre of cyclones, in the neighbourhood 
of the land, with land and aquatic birds, butterflies, 
horse-flies, &c. ; now within a cyclone these animals 
must be incapable of doing more than keeping them- 
selves in the air ; they must therefore, 

we may suppose, be gradually carried inwards by the 
incurvmg tendency of the winds, and at the centre 
are kept there because they cannot fly out of it ; 
. . . . if the wind blew in true circles they 
would be scattered all over the body of the cyclone. 

It has been seen that Bbdfield and Piddikoton agree in this — ^that 
the incurving of the winds in a hurricane may 
amount to fiuly two points, if not more. No 
diagrams have been given to show the char- 
acter of this incurving, as they understood it — 
so that some have taken it to be of a spiral 
kind, as represented in Fig. 10 ; while otibers 
have supposed it to approximate to the form 
of Fig. 11 — ^which is really an incurved spiral 
(see dotted lines) — ^but circular as the centre 
is approached. There is no doubt that Beid, 
equaUy with RsDFiELn and Piddington, 
wavered in opinion as to the precise form of 

of a cyclone ; but nevertheless all three gave very positive rules, especially 
as to the direction of the winds on the different sides of a hurricane, — 
and as to the bearing of the centre, taking the wind as a guide: 
it is true that cautionary paragraphs constantly occur in their 
writings, such as very considerably modify the powtive character of 
their previous rules ; but subsequent authors, and the devotees of the 
circular theory, have persistently lost sight of the cautions, and only given, 
in a very dogmatic maimer, the " definite and unambiguous " rules, — 
forgetfiil that the backing and filling is of their very essence : for, as a 
shipmaster has written ^* if the centre always bore eight points from the 
direction of the wind ; if the wind gradually increased in force as we 
near the centre; if the wind veered gradually in all parts of the storm; 
and if the centre were the only dangerous part of it, then the avoiding 
of a hurricane would be very simple." 
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To sum up, though Bedfield, Bsm and Piddingtok at first oon- 
jectured a purely circular and rotatory action for the winds within the 
area of the storm-field, they came at last to modify this view, as a 
deduction from the observations submitted to them ; and they conceded 
this much — that at least in some hurricanes, if not in all, there must be 
a alight incurvature of the winds : but they had no distinct perception to 
what extent this deyiation existed, and, conseauently, as the practical 
rules deduced from the law of storms were alreaay in the hands of those 
for whose benefit they were written, they were careiul to note the 
anomalies while leaving the rules unmodified. Their followers elaborated 
the one and neglected the other. 

Thom, as before observed, was also a supporter of the rotatory theory of 
hurricanes, and he has much to say on the varied aspects of these storms 
as they occur in the Southern Indian Ocean : but in respect of the 
manoeuvring of ships when endeavouring to steer clear of, or when con- 
tending with, their fury, he merely suggests the course to be pursued, and 
his remarks are not to be taken as arbitrary rules, ^^ for it is obvious that 
general rules cannot be made applicable to every case." 

It is, however, worthy of note that Thom was one of the first to indi- 
cate that the hurricanes of the Southern Indian Ocean had their origin 
in the region of calms or ^^ variables " between the N.W. monsoon and 
the S.E. trade. His observations are as follow : — 

" We have two great winds blowing, in contrary directions, from one 
side to the other of the Indian Ocean, between the equator and the 
tropic, the one depending on fixed and permanent laws, and the other, 
periodically called into existence by agencies of a temporary duration, 
exerting an almost antagonist force to the former. As the solar action 
takes place in a ^radufu manner, the recession of the trade-wind, and 
establishment of the monsoon, follow in a corresponding degree : the sky 
is serene and clear, indicating an increasing temperature in the upper ^ 
regions of the atmosphere, and a rising dew point But, as soon as the 
sun begins to leave the tropic, and the heat to decline, the changes 
contingent on the subsidence of the monsoon take place in a sudden and 
unequal manner, and it would seem often give rise to those fearful conflicts 
of elementary forces which form the subject of our present inquiry. 

" Between the two winds in question, about lat. 10° to 12° S., there is 
an intervening sf^ace of several degrees of variable and light winds, or 
calms, distinguished by an unsettled state of the atmosphere, exactly 
similar to that which occurs between the S.E. and N.E. trade-winds in 
the Atlantic. In approaching this tract, the S.E. trade deflects to South, 
and the westerly monsoon to N.N.W. or North. At the meeting of 
these currents of air, or rather in the neutral interval, sudden squalls, 
lulls, thunder-storms, and heavy rains, are usually experienced. Kiis is 
to be expected from the very different conditions of the two winds, for 
they are not only diametrically opposite in their direction, but as 
dissimilar in reference to their respective temperature, humidity, and 
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specific graviiy, as it is well possible for two neighbouring masses of air 
to be. ^ * * 

^^ During the presence of the sun in the southern hemisphere, a 
constant struggle between the two opposite currents of atmosphere may 
naturally be expected to take place along the interval which separates 
them. Not only theory, but observation estabhshes this fact. On the 
borders of the two wmds, ships meet unsettled weather, and variable 
winds, — at one moment are in a calm, and the next, perhaps, laid on 
their beam-ends by a squalL It is in this situation that thunder-storms 
and whirlwinds abound. To this tract we wish to direct attention, as 
being not only the locality where rotatory storms are first formed, but 
along which they move during the greater part of their course, till they 
acquire an intestine and specific action, involving the neighbouring 
currents of the atmosphere, which enable them to advance through the 
trade-wind to its opposite limits. 

*' Two currents of atmosphere in motion from opposite points, on ap- 
proaching the neutral columns of air which intervene between them, 
cannot be supposed to lose their momentum, or to have their velocity 
suddenly arrested, or even materially diminished ; on the contrary, we 
must suppose that their motion will be diverted into a new channel. 
From a knowledge of the forces which propel the currents towards one 
another, we are prepared to expect that the S.E. trade will have a constant 
tendency, in a greater or less degree, according to accidental circum- 
stances, to deflect towards the equator, and blow across the line of 
^* yariables " into the region of the monsoon. This deviation will be 
favoured by any temporary diminution of the antagonist force of the 
opposite current. Suppose, for instance, a sudden elevation of tempera- 
ture, and consequent vertical current at some part of the mon- 
soon, a considerable barometrical depression must follow, and a rush 
of the surrounding atmosphere would take place towards the point 
of diminished pressure, but with greatest force from that side 
where the heavier and cool S.E. . 
trade-wind was pressing onwards 
at the earth's surface. This last 
current, on entering the hotter 
locality of the monsoon, would 
quickly acquire its temperature 
and relative degree of moisture, 
and consequendy its direction. 
A portion of the trade-wind, in 
undergoing this change, would 
curve from its natural course 
S.E. to South, till it mixed with 
the monsoon, and then become 
a S.W., West, and N.W. wind. 
{see Fig. 12.) 
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^^ Now, the new and periodical agencies which oommunicate a N.W. 
direction to the monsoon, evidently canse it to blow from the eaaator, so 
that at the point where it meets the trade-wind its course would oe North, 
and from its greater degree of rarefaction would ascend and pass over it 
But, in doing so, a portion of it must gradually mix with the colder S.E. 
wind, lose some of its heat, and partake of the character and assume the 
direction of the latter, in me course of which it would be found veering 
from N.W. to North and N.E. 

^^ThuSy by the natural deflection of the two winds in opposite 
directions, a constant tendency would exist in the atmosphere interposing 
between them to assume a circular motion. The curve of the trade-wim 
from East by S.E., to S. and S.W., to unite with the monsoon^ amounts 
at least to half a circle, while the inclination of the latter from Hm 
equator, or in a reverse direction to the former, and to an equal extent, 
would form the opposite half of arcompletely connected circle. • * * 

^^ In every case where a circular storm is clearly determined, a branch 
of the S.E. trade is found to cross the line of ^^ variables " and enter the 
monsoon, while the latter recrosses into the former, eadi gradually 
deflecting till it appears to be part of the other, and both revolve around a 
common centre {see Fig. 12). It has been shown that the disc of atmosphete 
in a state of rotation is progressive, and, at places over which the centre 
passes, its first approach is detected by the increasing violence of tlra 
S.E. trade, and its departure by a N.W. wind; so that throughout 
the whole progress of the storm the relative positions of the two 
winds are preserved. Even the peculiar characteristics of eadi, 
as already described^ are easily recognised at that part of the circle 
to which they belong. There is another circumstance worthy of 
notice in reference to the mutual action of the two currents when 
involved in a circular motion, which is, that during the early stages 
the N.W. predominates over the S.E., but, as the hurricane moves 
towards the tropic, it is exactly the reverse. In lat. 20^ and 22^ 8., the 
S.E. trade often prevails with tempestuous violence for several days 
before the vortex arrives ; but when the N.W. or west part of the storm 
sets in, although it blows with equal severity for ten or twelve hours, it 
seldom continues much longer. * * * 

^^ Whether the opinions which have been advanced regarding the 
formation of rotatory gales approach the truth, must in some measure 
depend on future observation; one point, however, seems to be satis- 
factorily ascertained, that they are generally developed in the interval 
between, what we may be allowed to call, their parent winds, and in intimate 
relation with both, in such a manner that each would convey additional 
impulse to the revolving mass at the opposite sides of the circle. In this 
manner a storm may be supposed to receive accessions of impetus at the 
exterior of the circle, by the conversion of the rectilinear force into a 
circular motion, and by enlarging the sphere of its action it would 
impinge more extensively on neighbouring winds, and receive a continuous 
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support Even if the oontigoiiy of two winds is not required to 
form a rotatory motion in the atmosphere, it appcwrs to be absohtely 
neoessanr for the continued existence of sudi an action. There seems to 
be no other cause adequate to explain the duration of hurricanes for fifteen 
or twenty days, while trayelling along a distance of 3000 miles : and 
finding that mej arise between regular but opposite currents, continue 
their progression in the same r^fttiye position, and only terminate 
or lose their specific action at that point wnere the two winds cease to be 
regular, or near the extra-tropical ^^yariables/* it is consonant to reason 
to trace a connexion of cause and efieot between them.** 

From Thom's stand-point there is no hurricane until the winds shall 
haye assumed a rotatory, or approximately rotatory, character ; he, 
howeyer, admits that eyen within the area of the storm-field the winds are 
often fitful and irregular, boih as regards direction and force, and spei^ 
of ^^ alternate lulls and fierce spiral ^ts in the yidniiy of me yortex ;*' 
but his happy exposition of the origm of such storms — ^^ from a constant 
stmcgle between two opposite currents *' of air — clearly indicates that 
on the borders of the hurricane there must be a considerable space where 
the ^^ parent winds,*' that ^^ conyey additional impulse to the reyolying 
mass, are stormy and tempestuous to such a aegree as to render it 
^^ difficult,^' as Beid sa^s, ^^ to determine the exact point from whence 
the true whirlwind sets m ;" and Thom's diagram, a portion of which is 
^yen on page 39, is yery suggestiye on this point. 

Thom's explanation of the origin of the cyclones of the Southern Indian 
Ocean was written in 1845, but at that time it did not receiye much atten- 
tion. Some years afterwiurds, when the Mauritius Meteorological Society 
was in full actiyity, and tibe storms of that region had become a constant 
subject of discussion among its members, Mr. Meldbum, the able secretary 
of the sodety.was enabled by fuller inyestigation to corroborate and deyelop 
the yiews and opinions enunciated by Thom in respection to the locality 
where cyclones are generated ; and in 1861 he wrote, — 

^^The more the Hurricanes of the Southern Indian Ocean are studied, 
the more eyident does it become, that they owe their ori^ and continued 
existence, for seyeral days, to the yibrating and confiictmg action of the 
equatorial Westerly monsoon and the S.E. trade-wind, when the sun has 
southern declination. Between these two systems of winds there is a 
belt of maximum heat, and consequently of ataiospheric rarefiustion, with 
light and yariable winds ; and towurds this space of diminished pressure 
the monsoon and trade-wind flow from opposite directions, bringing with 
them the yapours which haye been generated on either side. This belt of 
yariables is. inclined obliquely across the ocean, extending further south 
on its western side, towards the heated land ; and it abo has, witlmi 
certain limits, a yioratory motion firom north to south, and vice verta^ 

^ along its whole ext^t, — ^the trade and monsoon reigning alternately 
in the same localities. The monsoon, howeyer is the aggressor, being 

"bficked imd pressed upon by a much greater extent of cold and heayy 
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air than its opponent ; and it is during its irraptions into the trade-wind 
region that hurricanes take place. 

°^ It might be expected that as the line of demarcation between the two 
winds has a great extent in longitude, so several hurricanes (or cyclones) 
might be formed between them at the same time, but at conuderable dis* 
tanoes apart ; and observation shows that this is the case. Several instances 
occurred in I860, particularly in February. During the last ten daysitf 
that month, the equatorial borders of the trade, along its whole extent, 
were in a state of stormy gyration, and several distinct cyclones raged at the 
same time. The same thing has again occurred this year (1861)/' 

This appears to be the place for introducing the celebrated case of the 
brig Charles Heddle which gave such impetus to the purely^ circular 
theory of hurricanes ; after which, and before proceeding to discuss the 
more recent views of meteorologists in respect to hurricanes, it will 
be most appropriate to 
collect into a few pages 
what hare hitherto been 
conMdered the practiad 
rules deduced i'rom the 
"law of storms.^' 

The Charks ffeddk, 
(Capt, Finck) was a Mau- 
ritius britT, engaged in 
the cattle trade^ and 
having been 
built as a slaver, 
was considered 




a veiy fast sailer. 
She left Mauri' 
tins towards the 
end of Februarf, 
1845 (other ves- 
sels having started 
a day or two earlier) and after clearing the 
island, took a northerly course. Towards 
evening of the day of sailing she appears to 
have fallen into a heavy (rale^ which even- 
tually proved to be the outer verge of a 
hurricane advancing from the N.E.-wanl, Whether eha 
put her helm up in order " to run out of the hurricane'* is 
not clearly stated^ but iotfive suceessive days she was ap- 
parently scudding right before th§ wind, as shown by the following 
extract from ber log-book, and from which Fipdikgtoh deduced tho 
rm^]^bl9 ti:ack ^veu i|i Fi^ 13. {e showp th^ stop's (wtre.) 
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Log of the Brig Ohablbb Heddlb, ofMauritUu, Oaptam FmoK; (kept in French), 
copied bu Uaptain Botxb, Maeter AUendant at that Port^ (ma translated by 
Bjenbt Addington. Nautical THme. 



H. K, F^ CotLr«es« 
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toSE 
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SE 
8BE 



Friday 2\9t to Saturday 22nd Ibbrmry, IBiB. 

Horizon very low (tra* rapprtrnM)^ thick weather 
all round* Heavy Jiea, smart brec*eT under the !4U*ge 
aaik; pumped every two houra. 

Sea and wind grftdu&lly fncrcaBing, veBeel labouring 
greatly J weather equi^ly and threatemng all routid \ 
tbe squalls very heavy » At &JQ p,m. tibe mainyard 
went in two in the sliugSj clued up and furled main- 
topeailf unbeat Tnain>aaii, and secured the pieces of 
the mainyard on tbe booma, In jib ana mlien; 
acudding under the foreflail, fore-topsail and fore- 
topmast atajrsBil, to wait for dayligbt; heavy squalls 
and sea. Down main'topeail yard^ and »rtruck top- 
gaUant-maat. Noon, in cloee-reef fore-topsaJL The 
gale begins to make itself be felt; icuddiug under 
foresail^ and £ore^topsaiL 
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Latitude by A^^oount 
Longitude Account . 
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North 
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EKE 
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South 
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North 

N B 
ENE 

East 
SSBfl 



Saiurd&ff 22nd ta Sttnda^ 2Brd JFhhmaiy, 
Very bad weathsr; frightfti! nea; blowing veiy 
hard with incessant rain- vesBcl taking in eeaii over 
the quarter while scudding under the foresail and 
close reefed fore-topsail. Pamped every hour; vessel 
IftboAiritig greatly from the nem which swept over us. 
At 2 P.M. perceiving that the head rope of the fofe- 
sall had given way^ sent two hands to cut away tbe 
earingH, and let it come on deck; saved the eaU. The 
fore-topmaet staysail halyards having given way 
hoisted the sail by a tackle. Gale at its height, 
scudding right before the wind, aa it continually 
veered round the compass; pumps attended to; vessel 
labouring excessively. It being impossible to else 
up the fore-topsail without risking severe damage, we 
resolved to run our chance of what might happen. 
H3, No position la given on Me day,— H.P. 



* AboHt In mBTfejd In tba log* 

f TticHe last yfinAs rmtl couraw M& bo mnlted In th« Soff^ I 
ITasuiiiiB they meftti to dealjfnato tbe chnni^ between Hoon «i4 
1 A,M. on ttia Qeact day, aa a memomndiun df & gwdial vwring* 
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Log qf th$ Brig Ohables Heddlb.— eoniuiiMci 
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S»nd4iy 2$rd to Monday 2itk Fhhruar^. 

Weather always the aame with a frigbtfiil aea. 
Shipping from time to time very heavy eeas ; one 
Med the whole deck fore and aft with two feet of 
water; the larboard waiat-board carried away; much 
water i^ing down the hatchwaya nnd cabin acalLlet 
though all aeeured by taipaiilini* 4 tm. (ore-topsail 
blew away; acndding under bare poles j the now fore- 
topmast stayaall giving way, saved it ; two men »t 
thehcam^ vesael labouring greatly; storm always^ 
tho aame height ; winds veering round the compav 
from hour fco hour, and evoa in half an hour,* 

Brought all the ci^w aft into the cabin to be &t 
handj dosed up the f oie-acttttle. 

N.B. Ha position given on this daji^-H, P. 


• The <*irp9ic«doii is **fHuani k tour «Itf awtpa* d'ht^rf m kmr 
et meme vu (itmi hemv,'^ of which the litefal tranidiitlon wod'l 
he, ■♦ Rotng nouiifl the eompara from hour to hmi^ and oren In hill 
on hour." What li mmnt ia crldmtly (hy the loR) that thi& wtol 

half houf^HJ, .--^^ J 
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Mtmday 2ith to Tuetday 25th Ibbryjxr^, 

The gale alwaya at the a^me degree of atrength, 
but the squall fl a little heavierT pnmps always in 
handf vessel making water. All the cabint below 
wet, the prorisiouB in the great cabin also wet, tbe 
Tes»el making water through every aeam in the deck 
without exception ; baled the water out of the caHn 
by bucketa. 

Shipped several aeas which went over aJL 

At two in the morning the vessel broacbed-to, the 
water two feet deep on the deck ; we remained in 
this dangeroOB position for about ten minutes, when 
she righted. We broach ed-to ag^m several times 
from (She speed of the veracl ;f c eared the scnppeis. 
At 10, shipped a sea in the fore rigging which carded 
away Jib and flying jib-boom. Out away the wreck 
to clear the bowspit, 

Latitude by a donbtful Observation ..,16^ 18' a 

iKmgitade Chronometer. . . .BdP 2^ 30* B. 


t The wmtk art) ^par U% vHtm rf« ftuft'nMiO." No iloabt Ihe 
difflciiltj of atacrlug her 1b hera tmpHed.— HX. 
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The g&le aJw&js at the lame fitreogth without the 
least intermiBaion, heavj sea and mill. The tiller 
tt>pcB gave way ; ohan^ed them j then the boltg also 
of the tiller having given way, drove in preventer 
ones. 

Pumped ship every hour. The tmsses of the fore- 
yard gave way, replaced them ; scndding luader hare 

through the dock* 

Crew worn out with f atigtie» The mn appeared in- 
difitmetly at noon whereby we obtained an indiffereat 
latitude and longitude^ 

f 1 

Latitndcl^indiflerentObaerTation 18' 2^8. 
Longitnde, ditto^ ditto 61* 2' 30* E, 
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Wedntiday 2Uh to Thnrgday 2lih Ihbryary, 

The boriEon alwaya obficure though flometimei 
elaarltig a little, but the sqnalle and sea always 
haavy ; pumped every hour. Two men at the helm. 
Always under bare polea. At 10 p.m. clearing up 
a little^ and we saw some stars^ but the sea and wind 
always heavy. 

Bent fore- topmast stayaaj!, and fore and aft main- 
sail with two reefs in it. Bent another fore-topmast 
staysail on the foreatay to balance the vessel 'a sails,* 

Scudding always according to the veering of th« 
wind* 

Beeiog that we bad sustained much damage, and 
that we were nearer to Mauritius than to any 
other place, the Captain resolved to retnm there, not 
considcriiig the vessel in a state to continue her 
voyage. 

Latitude Ohierration StPlS'S. 

Longitude Chronometer «• .., 52*2*'E, 




• f^, ^Vlien laH Ekmld be madcT haTtna* lost the ][b-lxKim. 



nuLoitoAL mum. 

Logo/ the Brig Ohablss HEDDUC^eonltiMiaeX. 
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Thunday 21th t^ Friday ^Uh Ihbma^. 

The weather becoming fine, bent the foreaail imd 
Bpar© fore*top»ail, took the main-topeail yard tor a- 
maiiiyard, and let the loefa oat of the fore and aft 

Cloudy itill, and lightning in »H quartars. 
Finoj and aaa smooth with a pteawnt breezes 

Latitude Obaerration ... ,„ „, sr ir S. 
Longitude Chronometer ... ... 64** SS' 28* 

At end of day. 



It must be noticed that Piddinoton was indefatigable wheh he got hold of a log- 
book or a set of log-books that would illustrate the law of cvclones ; and in req>eot 
to the log of the Charles ffeddle he must have spent muon time and labour — far 
more tiian it was worth — in determining in a variefy of ways such reBults as it 



would give ; but his main and most valuable achievement was the diagram of tha 
ship's course from day to day, as shown in Fig. 13, p. 42, — ^which, no doubt, is wprozi- 
mately correct The brig^s course and distance by log was about N. 38^ E. 102 miles, 
while the course and distance by D.B. and Obs. combined was S. 5&* W. 370 miles ; 
which would give a current or storm-wave running in the direction of & 51^ W., 
about 468 miles in five days, or at the average rate of abo^t 4 miles per hour, j^iit 
the log, on the face of it, ana by comparing the courses, winds, and distance witii the 
remarks, gives no sign of strict accuracy, notwithstanding Piddinoton's eulogy: it may 
be tried in a varietv of ways, with an infinity of results — ^none saldsf actory : the only 
fact that comes broadly out is, that in about the space of ISM) hours, when 
scudding ([according to the account) before the wind, the brig madq fire complete 
circuits or the compass — ^the 1st in 31 hours, the 2nd in 35 hours, the 3rd in 21 hours, 
the 4th in 17 hours, and the 5th in 16 hours — ^whether strictly before the wind, aU 
the time, is however open to question. But one thing is certain, and which alone 
would confute the log, if the winds in the storm have circular motion, together with 
a general tendency (progression) towards the S.W.-ward, then (also of neceesity) 
the resultant of the southerly and westerly courses must be in excess of that in any 
other direction, supposing a vessel to be running before the wind — and this too 
independently of any current. Log-books, kept in the ordinary way, are but a poor 
basis on which to found or establish a theory. 



PBAOnOAL RULES BASED ON THE CIBCXTLAB THB0B7 OF 8T0BHS. 

From whatever cause a steady wind is so obstnicted as to prodnoe a 
Hurricane^ Tjrphoon or Cyclone, the wind then assumes a rotatory motion 
over an area yaiymg from 20 or 30 to some hundreds of miles in (uameteri 
revolving the more rapidly the nearer the centre or vortex, up to a 
oertam custance, within which there is a calm ; meanwhile ihe centre of 
rotation, togeliher with the body of the storm, has a progrenm motion 



CaUSULAE nOBOBY. 



«T 



▼arymg from 2 to 80 or 40 miles per hour, with occasional intermittmg 
intervfds, during which it appears to be almost stationary, although the 
impetuosiiy of the wind itself around the circle may continue undi- 
minished. Such storms have also been designated Bevolving Storms. 

Order of RotcUian. — In the same hemisphere the vfind cUwaj/8 revolves 
in the earns way, and that is contrary to the apparent course of the sun ; 
hence this direction is opposite in opposite hemispheres, being from right to 
left in the northern, but from left to right in the southern hemispnere, 
Or^ ta uae tba fiuxuliar illustration of the hands of a watch laid face 
wwnMl H t fct » i *ati o a •# die wind during a hurricane, in the Northern 
.MsmimfciW» is la a cKseetioii contrary to that in which the hands move 
iWI§^ 1% p^ i9')^*-^db£b in the Soutbem Hemisphere the rotation is in 
IAm^imm ifantinn at that <tf the hands of a watch. (Fig. 17, p. 49.) 

JhimMSskm M smmm t i . — ^Ttke habitual tracks of hurricanes, if they have 
wm, i mimmu ; but being prevalent alike in the three oceans— the 
.lfcMMitit» ImltUi tod FacHfl^— they follow at t^rtain seasons tolerably 
(|«|itt» wmttBf, so tksA ibeie must be few navigators who have never 
cmstmi ih» mA ef ona^ They are however rarely found withm 
8P te 9^ of lfe» e^Mtor^ but they rage with most fearful violence in 
iaiK twyinat gsg|caMi» aad» as a rule, take a curved route approximating 
temymkiliu 

ll Urn Wirthnm B^nisphere, commencing about lat. 10^ to 20^ N. the 
lMifiMiil» IM advaMea from E.S.E., progressing towards W.N.W. with 
a MfiMl]^ tmdeaey as it 
i^ppviAahaa A* Mffthttrn 
tropic, where its course for 
some distance is nearly 
due North; somewhere 
in the vicinity of the par- 
allel of 30° N. it recurvesy 
and invading the extra- 
tropical regions,continues 
its progression, — advan- 
cing from S.W. towards 
the N.E. — ^increasing in 
diameter, while the wind, 
though still of fearftd vio- 
lence, has somewhat di- 
minished in force as 
compared with its rota- 
tory v^odty while within 
the tropics, and so it 
moves onward, until it finally breaks up (Fig. 14), Such is especially the 
ohmcter of the West India hurricanes, whidi range between tne parallels 
of 10^ and 50° N., and between th^meridians of 30° and 103° W., though 
ib^ mi^oril^ of l^em wn uudud^ betwe^ (5° mi 85° W« Som^ of tb^ 
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that ooonr on the western side of the North Paoiflo affect the same form, 
while those off the coast of Mexico and Lower California merely take a 
KW.-ly direction of comparatively small extent. The qrdanes of the 
Bay o^ Bengal, and the Arabian Sea, as also the typhoons of Ghina, 
ffeoeraUy take a straighter course, owing to local dronmstanoes and the 
mterference of the lirnd. 

In the Southern Hemisphere, the qydone, commencing in the equa- 
torial region, first advances 
from B.N.lL progressing 
towards the W.S. W. with 
a more and more southerly 
tendency in approaching 
the southern tropic, in the 
vicinity of which its course 
is nearly due South; it 
then commences to re^ 
ewrvdy and continues its 
progressive movement, ad- 
vancing from N,W. to- 
wards S.E.,— expanding in 
dimensions and prob&l^ 
diminishing in force as it 
traverses the extra-tropical 
regions, until it finally dis- 
^ipears (Fig. 15). Cyclones 
occur in the Southern 
Indian Ocean between the 

N. W. coast of Australia and the northern end of Madagascar, and range 
from the parallels of 6^ to 40^ S.; but they are unknown in the South 
Atlantic A few have beep recorded in the South Pacific 

Deductions from the Order of Botaium. — Bearing in mind the direotioa 
of the rotation of the wind in each hemisphere, viz., against watch hands 
in the Northern, but with watch hands in the Southern^ Hemisphere — 
certain portions of the storm will be characterized by certain hurricane 
winds ; and considering the storm to be divided into four distinct parts, 
it will be found that, in the Northern Hemisphere, on the nortbeni 
margin the wind must be easterly; on the eastern margin, soytharUf; 
on the southern margin westerly; and on the western margin, northerw; 
each portion of the cyclone possessing its appropriate wind* {See 
Fig 16.) 

The rehition of the winds to the margins in the Southern Hemisphere 
will be exactly the reverse of their relation in the Northern, owing to 
the reversion of the rotation ; thus, it is the southern margin of the 
storm, south of the equator, that exhibits an easterly; the western 
margin, a sovtherly; the northern margin, a toesterly; and the eaatem 
margin, a iwrrt«r/y wini {SeeFig.17.) 
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Also, aa eaoh portion of the hnrrioane has ItB a^ropriate windi 
there reenltB^ aoeording to the Law of the Botation of Ueyolvuig Ghdes^ 
a yery simple Rule for deter- 
mmbiff the bearing (f the centre 
of the storm fix>m the ship — 
Tiz., Look to the toind^e eye, 
andeet iie bearing by compassy 
—the MOHTH pobU to the bight 
therecf, when in the Northern 
Hemmkere-'hut to the left of 
tie ymadfe direction when in the 
SauAem Hemiephere----mll be the 
heanmg cf the etomCe centre. 

Henoe^in theNoBTHSBN Hemi- 
BrBma. firom an easUrly wind 
which dianusterizes the northern 
maMin of the stormy its centre 
iriQ Mar eondk; from a northerly 
wind the centre will bear eaet; 
from a weeterh/ wind it will bear 
worik; and fitmi a southerly wind, 
wee^. (See Fig. 16.) 

BU| in the Soitthkbn Hemi- 
gPBIBli from an easterly wind, 
the oenrize of the storm bears 
norA; from a Mm^W^ wind the 
O0ntrebiB«n«u^; from ^westerly 
inoAj south; and from a northerly wind, loest. {See Fig. 17.) 

It IB oharaoteristio of the hurricanes of both hemispheres that westeri^ 
winds are found on their equatorial side, and easterly winds on thenr 
polar aide, throughout their entire course. 

lf.B. — In Figs. 16 and 17, the line Q Q represents the Equator, and 
the arrows (and the letters between them) snow the direction of the wind 
for eaoh hemisphere, according to the circular theory ; the letters outside 
the arrows represent the points of the geographical horizon ; C is the 
storm's oentre ; on this basis the two diagrams (16 and 17) fidly 
iUuatrate the preceding paragraphs, — ^thus, in Fig. 16, on the N.E. side 
of the storm the wind will be S.E. and (when facing it) the centre wfll 
bear 8.W.|and similarly for the other points of the compass, so that F^. 16 
is a storm-compass for the N. hemisphere, and Fig. 17 a storm-compass 
for tiie S. hemisphere. 

The line along which the centre of the hurricane progressively moves 
is variously called — ^the storm-path, the storm's track, and the axis-line ; 
or, not inaptly, by the French, the trajectory — as indicative of a parabolio 
track in space. {See ihe dotted line in Figs. 14 and 15, pp. 47 and 48.) 

A ahipi in front of the storm, sailing, or lying-to^^ on the axis line 

H 
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would have no change of wind nntil the oalm oentre had passed over 
her, after which the wind wonid spring np suddenly with great fury firom 
the opposite direction to that by which she had entered the centre. 

For any given fixed point in the storm- 
field, the slower the progressive movement, 
the less rapid will be the change in the 
direction of the wind. 

The axis line, or .track of the hurricane, 
divides the storm4ield into two parts, and, 
looking towards the direction in which the 




^'6' 



storm is moving, the part to the right is 
the right-hand semicircle, and that to the left 
is the le/t-hand semicircle. Another line, 
transverse to the axis line and passing through 
the calm centre, divides the storm-field into 
four quadrants, each of which has its cha- 
racteristic predominant wind, as seen in 
Fig 18, and as already explained on p. 48. 

French authors, speaking of the two sides of the storm^fleldi have 
applied the term ^^ dangerous " {dangereux) to the semicircle in whidi 
{£e rotatory and progressive motion of the 
winds is approximately in the same direction ; 
and the term ^^ manageable '' {maniable\ or 
perhaps in this case beUer expressed as ^^ navi- 
gable, to the semicircle in which the two 
motions are approximately opposed to each 
other. These two sides, in 'Fig. 19, are respect- 
ively designated by the letters D and N, and a 
fflance at the long curved arrows, one north and 
we other south of the equator, which represent 
for each hemisphere the storm's track, shows 
that, in both hemispheres, the dangeroua semi- 
circle is imide or to eastward of the para- 
bolic curve, and the navigahle semicircle outside 
or to westward ; or, in relation to right and left 
of lihe tnick, in opposite hemispheres the posi- 
tions are reversed, thus — 

Li tibe Northern 
semicircle 
semicirole 

In the Southern Hemisphere, the dangerous 
semicirole is to the left, ana the navigable semi- 
oirole to the right, of the track. 

Nor are the terms wholly inappropriate, for, if in the dangerous semi- 
oirde, running before the wiua, the tendency is ever towfffds the axis 
line and the centre, but if in the navigable semicircle^ except with bad 
management when in front of tlie stonui the tendencjr is ever awa^ ftom 
the (^eQlzei 
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On this basis the windf for each semicirele are as foUows:— 

In the NoBTHXBN Hemisphsbx : — 
Storm moving towards N.W, — 

la dangerous semicircle, winds from N.E. to S. W. round by E. and S. 

In nayigable semicircle, winds from N.E, to S. W. round by N. and W. 
Storm recurving to Northward. — 

In dangerous semioux^le, winds fit)m E. to W. round by S. 

In the navigable semicurde, winds from E. to W. round by N. 
Storm moving towards N.E. — 

Li dangerous semicircle, winds from S.E. to N.W. round by S. and W. 

la navigable semicircle, winds from S.E. to N.W. round by E. and N. 

In the Southern Hemisphere : — 
Storm moving towards S.W. — 

la dan^rous semicircle, winds from S.E. to N.W. round by E. and N. 

la navigable semicircle, winds from S.E. to N.W. round by S. and W. 
Storm recurving to Southward—* 

In dangerous semicircle, winds from E. to W. round by N. 

In navigable semicirde, winds fit)m E. to W. round by S. 
Storm moving towards S.E. — 

In dangerous semicirde, winds from N.E. to S.W. round by N. and W. 

In navigable semicirde, winds from N.E. to S. W. round by E. and S. 

Bnt beSsr still is the consideration of the storm-field, as divided into 
finuF qaadrants, as in Figs. 20 and 21; from 
whion it can readily be seenHiat the anterior 
qnadnmts (a o), ie. those in front of the 
adnrndng oentre, must, in each hemisphere, 
be morocungerous than the posterior (b d) ; 
while of the two anterior quadrants, since. 
in one of them the wind blows towards, ana 
in the other away from, the axis line — 

T^tdvandng quadrant (Fig. 20 a.) of the 
right-hand eemicircle in the Northern JBTemw- 
JMMTC, hut the advancing quadrant (Fig. 21 a) 
rf the left-hand eemicircle in the Saath&m 
JUmmUphere.mu8t be the most dangerous — 
in whidi, if a ship be 



MMM wutuu, u « Biuu uo put bcfore tho wind, 
she must inevitably approach nearer and 
Doner to the storm's track and centre ; but 



be it observed, is a manoeuvre only 
jutifiable in the case of tiie vessel being on 
tibe verge of the storm, and so near the axis 
line that she can speedilv cross it, and thus 
be brought into the safer of the two ad- 
vancing quadrants. The posterior quadrants 
can never come down on a vessel, but, with plenty of sea-room, may be 
enteredi and the winds tamed to advantage. 




to ^RAOnOAL BUUS. 

The atorm paths over the Atlantic Ocean are dharaoterized by certain 
winds that are most dangerous to vessels falling in with them — acoording 
to the locality — as follows : — 

(1.) Before reonrvin^ — off the West India Islands — the most danger* 
ouB hurricane wmds are those between E.N.E. and N.N.K 

(2.) About the period of recnrving^ vessels off the Bahamas and the 
coast of M(Hrida find K, KS-E., and S.E. winds most dangeorous. 

(3.) After recnrvin^ vessels off the coast of the United States find 
KS.E. to S.S.E. and S. winds most dangerous. 

In the Southern Indian Ocean, if the (nrdone be moving towards the 
S. W« the most dangerous winds are those between S. and E. ; but when 
moving towards the S.E. • winds between the E. and N. are the most 
dangerous. At the period of recurving, winds between N.E. and S.E. 
are most dangerous. 

So that in both hemispheres winds inclininj; to westerly are com- 
paratively safe, while such as have easting in them require caution, skill 
uid judgment in manoeuvring the ship, under whatever drcumstances 
she encounters them — whether by running into, or being overtaken by, 
a hurricane. 

Use of the Barometer. — It was a trite observation of PmniNcrraNVthat 
** he who watches his Barometer watches his ship.'* This invaluable 
instrument, if well understood and toatehedy invariaUy annoonoes the 
approach of a revolving storm^ — shows whether the vessel is plunging 
into the vortex, or if she be receding from it-^-and hence, by cea^a&j 
nptidng its indications, the disastrous consequences of a hurricane may, 
to a great extent, be avoided, for the laws of its oscillations are appre- 
ciably characteristic and very distinctly marked. The barometer oflen 
stands unusually hi^h before the commencement of a hurricane, and 
frequently (if not always) just around the storm; and conceiving the 
hurricane to be divided, as before, into two parts by a diameter at ri^t 
angles to its track, it may be noted that in both hemispheres — 

(a) The barometer always falls during the passage of the adtHmcwg 

semicircle of a revolving storm ; and again — 

(b) The barometer always rises during the passage of the receding 

semicircle of a revolving storm : — 

heoee, in cases of manoeuvring to take advantage of hurricane wiods 
and to keep just within the verge of the storm, the barometer is of signal 
benefit; it should be kept as high as possible without losing the wmd. 
When sailing from the vortex the barometer will rise; when sttling 
tewards the vortex it will fall; and if, after having fallen eonsideraUj, 
it rises— «t first rapidly, and then gradually — such rising indicates tw 
the first (or dangerous) half of the storm has passed away. 

Taek on which to heave^to. — ^When involved in a hurricane, in the 
Northern Hemisphere, if the ship is on the starboard tack her head is 



directed from the centre ; but if on tiie part tack^ her ihead is towards 
the centre. In the SonUiem hemisphere^ as a necessary consequence of 
ihe rotation of the wind, the conditions are reversed, and thus the star- 
board tack leads towards, and the port tack from, the centre of the storm. 
But nevertheless, as a general role, since it is advisable to heave a ship 
to so ihat she may come up to the wind as it shifts, the role will be, — 
in b(^ hemispherU — 

(a) When in the righirhamd semicircle heave-to on the starboard 
tacJc ; but — 

(&) When in the kfi-hand semicircle heave^to on the port tack. 

Hnnning is never recommended, except as a necessity. 

The Storm Wave. — ^The rotation of the wind in a hurricane violently 
agitiiies the surface of the ocean in the direction of the wind, producing 
a wM or SroBir Wave, the undulations of which roll to an extraordi- 
nary distance, behind, before, and on each side of the storm. As the 
wind is continually veering, there results a series of undulations, 
producing in the area of intersection cross seas more or 1^ dangerous. 
Such a series of undulations must always /nngr^ the storm's wake, and be 
found to the right and left of the path over which the. hurricane has 
advanced ; while the long rolling swell generall]^ precedes it, and thus 
indicates tiie approach of the storm many hours — ^if not a day — ^before it 
is encountered by the ship. 

The area that fotatorv storms have been estimated to cover varies 
fix)m 30 or 40 to 1000 miles ; but while the diameter, so long as ihe storm 
is within the tropics, expands but very gradually, it suddenly increases 
in dimensions with remarkable rapidity after recurving. The rate at 
which they travel on their onward course also varies greauy, not only in 
different parts of the globe, but even iti the same localiiy, and at the 
same season. QeneraUy, however, the velocity with which the vortex of 
the hurricane progresses is greater as the storm recurves on approaching 
the outer edge of the trade-winds. According to Bbdfield, the 
hurricane of August, 1853, traversed 7276 English miles in about 
12 days, with a mean progessive velocity of 26 miles per hour ; but after 
it had arrived at the banks of Newfoundland, this velocity was increased 
to about 50 miles per hour. 

Within the area of the storm the wind has been estimated to attain^ on 
frequent occasions, a rotatory velocity of from 70 to 100 miles an hour, 
ana even more within the tropics. 

Tables I., IL, IIL and IV. (pp. 54 — 56) gjive the various methods of 
manmivringy according to the direction of wind and bearing of centre 
6an die circular theory): the headings of the columns sufficiently explain 
the use of the Tables: — It may be stated that I. and II. are given bv 
DovB following Capt. Sedgwick ; IIL and lY. are given on Fraach 
authority, and in these N^ni^yigable^semicircle, D»dangerous semieipSe. 
Fs{K>rt ta^ and 8 « starboard tack* 
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N.W. by H, 

H.^W. 

N.brB, 

HX by H. 

]|7,B, br B. 
B*Ni. 

l.bjf!i. 

B. by a 

BAB. 

e3,b^B. 

S^. br 8. 

"• •§: "• 

abjW. 

B.W, by B» 



CntzB. 



S.E. byE, 
Kbra 
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S^,bya 
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air, by B. 
aw; 

S.W. by W, 
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W-b^S. 

K.W. by W 



If tha Wind 
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Bfeaving-to will always be dangerous when in front of the cyclone and 
near the axis line, and having reason to believe the ship is in that 
position, avoid heaving-to under the following circumstances, unless 
compelled to do so : — 

When in the Northern Hemisphere — 
Storm moving N.W.-ly, winds between N.N.E. and B.N.B, 
Storm recurving, winds between E.N.E. and E.8.E. 
Storm moving N.E.-ly, winds between E.S.E. and 8,S.E. 

When in the Southern Hemisphere — 
Storm moving S.W.-ly, winds between S.8.E. and E.S.E. 
Storm recurving, winds between E.S.E. and E.N.E. 
Storm moving S.E.-ly, winds between E.N.E. and N.N.E. 
General Rule. — The elder cyclonologists were very cautious about 
giving rules for manoeuvring ; those on pp. 54-56 are of comparatively 
recent origin. Their rules may be summarized as follows — Sheave-to for 
the first hour to two (when overtaken by a cyclone) to determine your 
position in the storm, by noting the changes of wind and state of barometer; 
then, if it be deemed safe to stand on, do so ; should bad weather 
increase, with a falling barometer, heave-to again, and so continue, until 
new changes indicate that standing on may once more be attempted ; if, 
having done so, there is no improvement, exercise your own judgment as 
to heaving-to a third time. 

PiDDiNQTON was wisc in his generation, but far too severe a critic, for 
it is often easy to see, after the event, how misadventure has occurred ; 
but none of the cyclonologists ever wrote more practical directions than 
be did, when in later days he penned the following : — ^All positive 
rules for manceuvring are sheer nonsense^ and only tend to mislead : every 
ship in every cyclone must have its own peculiar management^ dependent on 
the four great elements of the problem^ which are — (1) the ship and her 
sea-room; (2) the track of the cyclone ; (3) its rate of travelling ; and(4k) 
the ship^s run and drift : while on the part of the commander, caution 
and watchfulness are essentially requisite. 

The meteorological signs that herald the approach of and that usually 
aecompanyj a hurricane or cyclone have been carefully collected from 
various sources by Mr. W. R Birt, and a summary of them is given in 
his " Handbook of the Law of Storms ; " in enumerating and collating 
them he has classified them under several distinct and characteristic 
headings, as follows : — 

*^ Meteorological signs recognised by the feelings — 

1. A sultry, oppressive state of the atmosphere, 

2. A calm. 

*^ Meteorological signs recognized by the eye — 

3. A remarkably clear state of the atmosphere, so that the atar« 



58 PBAOnOAL RULES. 

may be seen to rise and set with nearly the same distinctness as the 
sun and moon. 

4. A peculiar white appearance in the zenith, more or less of a 
circular form. 

5. A remarkably red or fiery appearance of the sky. 

(This is not unfrequently of such intensity as to tinge aU surrounding objects 
with a deep crimson ; and when this is observed, there can be no question that 
the violent portion of the cyclone is not far from the vessel. WTien this red 
light is seen at night, the impression on the seaman^s mind is, that ' day has 
broken before its time.* 

6. A peculiar colouring of the clouds, more especially of an olive 
green. 

(This is generally the precursor of a most violent and terrific hurricane.) 

7. A thick, hazy appearance in that quarter of the horizon in 
which the cyclone is raging. 

8. A remarkable and peculiar appearance of the heavenly bodies. 
When shining through a haze, they are said to shine with a pale 
sickly light, and are not unfrequently surrounded by rings of light, 
or halos. Some observers describe the stars as ^ looking big with 
burrs about them.' Others speak of their dancing, and generally, 
they have been noticed as being remarkably bright and twinkling. 

9. The sun on some occasions has exhibited a blue appearance, 
and white objects have been seen of a decided light-blue colour. 
The sun has also been observed of a pale and somewhat similar ap- 
pearance to that of the full moon. 

10. A dense heavy bank of cloud in the direction of the hurri- 
cane. 

11. A peculiar appalling appearance in this bank, more particu- 
larly as if it were a solid wall drawing dov^n upon and closing around 
the ship. 

12. A darting fojrward of portions of this bank, as if torn into 
rags and sheds"by some violent force, and driven before, not borne 
by, the wind. (When this indication is distinctly recognized, a run of 
about two hours towards the centre will involve the vessel in a de- 
structive hurricane.) 

13. A peculiar motion exhibited by small bodies, as branches of 
trees, when agitated by the wind, consisting of a sort of whirling, 
not a bending forward, as if bent by a stream of air. 

14. Lightning of a remarkably columnar character, shooting up 
in stalks from the horizon with a dull glare ; also like flashes ftom 
a gun, and sparks from a flint and steel. 

'^ Meteorological signs recognised by the ear — 

15. A distant roar (probably of the hurricane itself), as of wind 
rushing through a hollow vault 

16. A peculiar moaning of the wind, indicative of the close 
proximity of the violent portion of the hurricane. 

" The meteorological phenomena accompanying a revolving storm may 
also be enumerated thus : — 
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1. A veiy rapid motion of the air, constituting the hurricane, and 
increasing m velocity as the centre is approached. 

2. A fitful variation of intensity, in the force of the wind, which 
sometimes blows with fearful violence, carrying away everything 
that opposes its progress, then sinking to a gentle breeze, or even 
lulling to a calm, but almost immediately afterwards springing up 
with greater violence than before. The hurricane winds are nearly, 
if not entirely, withgut exception fnffyy violent, and blowing in gusts. 

3. An immense condensation of aqueous vapour, forming large 
banks of cloud, which precipitate torrents of rain. The condensation 
appears to be so exceedingly rapid that large quantities of elec- 
tricity are generally developed, giving rise to incessant flashes of 
lightning. 

4. A general darkness and gloominess within the area of the cyclone, 
relieved only by the fitful glare of the lightning, or the appearance 
of the imperfect circle of light near the centre or axis of the storm. 

5. A separation of the clouds in or near the centre of the hurri- 
cane, so as to produce in the immediate neighbourhood of the axis 
a clear sky, through which the sun and stars are often seen with 
great brilliancy. 

. 6. A calm in the centre of the cyclone. 

'* Indications of approaching or existing hurricanes manifested by the 
ocean, of especial utility to vessels at anchor in roadsteads, &c. : — 

1. A swell produced by the storm-wave rolling in upon the shore, 
at first of a gentle character. The direction of this swell will pretty 
surely indicate the bearing of the storm, and its changes will point 
out, in some localities, the course the hurricane may be pursuing. 

2. A swell rolling in, without changing its direction^ may be 
regarded as indicative of a hurricane approaching the shore. The same 
phenomenon met with at sea (the ship's course being taken into 
account), will indicate the bearing down of the cyclone on the vessel. 

3. A dirty green appearance of the ocean ; on some occasions its 
assuming a muddy or brown colour, on others its being remarkably 
clear ; its temperature increasing, and its smelling stronger than at 
other times, are all indications of the proximity of a cyclone." 

The Mauritius Meteorological Society, for years after its establish- 
ment, were constantly discussing the improbabilities of many of the 
"well-established laws " and the errors of some of the "practical rules:" 
the subject, though ever recurring, was always fresh, for every season 
brought disabled ships to Port Louis to refit ; all sorts of forms for the 
cyclone, novel modes of progression, and new rules for avoiding the 
fary of the tempest were constantly before the members, and their value 
debated with considerable vigour : the perception of a theory differing 
from the circular one had dawned on them years before much notice was 
taken of their " Proceedintrs " in Europe, and in 1861 the controversy 
was at its height. Mr. C. Meldrum, the secretary, had (during^ taia. q.\l '^ 
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dozen years) often called attention to the apparent incurving of the wind 
in cyclones, and to the losses occasioned by masters of ships acting on the 
supposition that the bearing of the centre of the storm was at right 
angles to the direction of the wind, and that the movement of the wind 
was in concentric circles : he had come to the conclusion that there was 
a converging of the wind in cyclones, when the late Capt. Douglas 
Wales, tnen harbour-master at Port Louis, addressed the following im- 
portant letter to him in 1872 : — 

" Some remarks of yours respecting the uncertainty of the real 
position of the centre of a cyclone set me thinking, and I send you a few 
ideas on the subject, which, as a sailor, I think worthy the serious 
attention of seamen, and the correctness of which they may put to the 
test of experience, whenever they have opportunities of doing so. 

*^ Allow me to premise that I have no intention of dogmatizing. 
I believe our knowledge of the causes of these fearful tempests, of 
their origin, their progress in this or that direction, their rate of pro- 
gression, their recurving, the reason of those recurvings, and tiieir 
ultimate dispersion, to be still in its infancy. No doubt, the knowledge 
already acquired has saved many a good ship from becoming entangled 
in these storms, especially ships approaching them on their equatorial 
sides ; but at the same time it must be admitted that more iJian one 
intelligent seaman, who thought himself well up in the subject, has 
actually run into the very centre of a cyclone, when, by all known rules, 
he ought to have been certain of avoiding it. 

*^ There must be some reason for such an error, and it is that reason 
that I have been seeking for, and which, T trust, I have to some extent 
discovered. I assume that within a diameter of 40, 50, 60, 70, or 80 
miles a true circular storm of terrific violence must be found in every so- 
called hurricane, and that to a considerable distance outside and around 
this central and circular storm winds are to be found gradually decreasing 
in force from 11, near the outer edge of the ceiitral storm, to 7 and 6, at 
the outer edge of the bad weather, but which, instead of blowing in ever 
enlarging circles further and further out from one common centre, are 
always converging to that centre, and on all sides gradually increasing, 
until, at a certain distance from the central calm, they acquire the force 
of a hurricane (12), and thence inwards blow with great violence in what, 
in all probability, is as nearly as may be a circle. 

" It is these converging lines of wind that are, I think, likely to lead 
men into error as to the position of the centre of the storm. 

" I shall, to prevent confusion, confine myself to cyclones south of the 
equator, every one acquainted with the cyclonic theory knovring that the 
inverse of rules for the guidance of seamen in the southern hemisphere 
will be the rules for their guidance in the northern hemisphere. 

" Let us suppose that a ship bound to Europe arrives at a point in a 
converging curve where the wind being N.E.. with force 7, that is, double 
reefs and jib, — barometer falling, sky overcast, confused swell, and, in 
short; every appearance of bad weather; — Lat. 12® S., Long. 70® E.— 



OF THB LAW OF STORMS. ' 61 

What ought her Commander to do ? ^ Heave-to on the Port Tack/ says 
one, ^ and wait for the weather to clear.' ^ Run to the S.W.,' says 
another, ^ and make use of the storm.' Being a pushing fellow he makes 
up his mind to run, and, truth to say, there are as many reasons for 
approving that proceeding as for finding fault with it. 

" If he succeeds in making use of the hurricane he is considered a 
smart fellow ; if he runs into it and is dismasted, or worse, ^ rash,' 
^ headstrong,' ^ignorant', Ac* are the best terms he can look for 2 and 
yet he might as easily have been wrong in heaving-to as in running. 

" The wind being N.E. he infers that the centre bears N.W. (see 
diagram 17, p. 49.) He considers that the barometer and weather 
indicate that he is on the S^.E. edge of a cyclone — the N.E. wind upon 
which he is running forming a part of a circular storm, and that 
necessarily the centre 's N.W. of him. Considering, further, that in 
that Lat. and Long, the storm is probably travelling W. S.W. , he thinks 
that if he runs S.W. he will be diverging from it, and that by making 
use of the storm, he will get fine runs, perhaps for days to come. 

" But if the N.E. wind be only converging towards the fearful storm 
raging near the centre, that centre, in the first place, bears W. by N. ^ N. 
instead of N.W., so that the vessel, by steering S.W., is not diverging 
from the centre, as supposed, but is really drawing nearer to it In due 
time the weather gets worse from this very cause ; the wind veers more 
to the eastward ; the barometer continues to fall ; and the Captain begins 
to doubt whether the storm may not after all be progressing more to the 
southward than he supposed — whether indeed it may not, although so 
far to the eastward, be actually recurving, and he naturally becomes 
anxious, and uncertain what to do. If he decides on running at all 
risks, he finds the wind still drawing at first more and more easterly, and 
then more and more southerly, always increasing in fury, and the sea 
becoming more and more heavy and tumultuous. But run he must now, 
and he must run dead before it, and being on what I have supposed a 
line of wind converging to a centre he finishes by getting into the real 
hurricane, and loss and disaster are imminent. He may, however, if his 
ship be tight and staunch, and runs well, get round to the N.W. side of 
the storm, and so get clear, probably with loss of spars and sails ; but he 
has clearly run into what he was running to avoid, because he was 
under the impression that the winds within the influence of a cyclone, 
although far from its centre, blew in circles round that centre, the wind 
everywhere clearly indicating the exact, or nearly exact, position of that 
centra. 

** These opinions I submit with very great diffidence for the consider- 
ation of seamen and cyclonists. I am not going to attempt the setting 
up of any dogmatic theory of mine own, but I am inclined to think that 

♦ These expressions are mild as compared with some that were heaped on shipmasters 
who (following, as they thought, " definite and unambiguous rules ") had the misfortune 
to find their way to the centre, instead of out, of the hurricane. 
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this theory of converging winds will probably account for the manner in 
which many vessels have become entangled in hurricanes when seeking 
to avoid them according to cyclonic rules. Like all other theories on this 
very important subject, it reauires very careful consideration ; but there 
can be no possible risk in deducing from it the nile that vessels on 
approaching what the barometer, the stale of the weather, and the force 
of the wind, clearly indicate as the dangerous side of a cyclone, should, 
in seeking to avoid it, keep the wind quite four points on the Port Qiuzirter, 

" With the wind thus free, a fast ship would run with great rapidity 
through the water, and, unless the storm were advancing on her in a 
direct line, would be always increasing her distance from its centre, and 
getting into finer weather — and, in any case, would have a very good 
chance of running across its track, and thus avoiding it. 

" Ships running into cyclones on their equatorial sides are to a very 
great extent without excuse. There are, however, some exceptional 
instances ; but they are very rare." 

The Theorj' of Revolving Storms had passed into what was supposed 
to be a well-defined Law, and the Practical Rules deduced therefrom were 
taken as established on the very best basis — that of experience : it may, 
however, be said, without misstatement, that, from a critical point of 
view, the circular theory had come to be accepted without much con- 
troversy ; — true, it had at first encountered opposition ; but from some 
cause, whether from the influence of names (always very potent), or from 
the apparent simplicity of the " Law " and its deductions, the opposition 
had been silenced, or was in abeyance. Now no place, better than the 
Mauritius, owing to its situation, could have been selected for a crucial 
examination — at once of the theory and its practical bearing on naviga- 
tion ; and the letter of Capt. Wales is important, as showing that the 
regular discussions of the Meteorological Society of the island were (in 
1872) beginning to develop valuable and unexpected results* There were 
advocates of the circular theory, and others who strongly opposed it, and 
the discussions were at times very animated ; the form of cyclones — 
whether circles or ellipses ; the calm — was it in the centre of a circle, or 
in one of the foci of an ellipse ? — were the winds at a given place in the 
storm from such direction as the theory required them to be ? — did this 
or that ship run into the vortex through disregarding or obeying the 
practical rules? — these had been the topics debated and discussed at 
almost every meeting of the Society* for ten or twelve years : meanwhile 
the Secretary (Mr. U. Meldrum) was quietly examining the archives for 
new data ; the investigation resulted in his faith in the old principles 
being gradually shaken ; and in February 1873 he read to the Society 
the following important paper : — 

Notes on the Form of Cyclones in the Smithem Indian Ocean^ and on 
some of the Rules given for avoiding their Centres. 

" According to the earlier writers on the ^ Law of Storms,' cyclones 
are of a circular form, and they are invariably represented by a number 
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of concentric circles, in which the wind in the Northern Hemisphere 
blows from right to left, or against .the hands of a watch, and in the 
contrary direction in the Southern Hemisphere. 

*' Following in the footsteps of his predecessors, who had written some 
30 years previously, M. BRroBT, in his excellent treatise, Etude sur les 
Ouragana (Paris, 1869), has adopted the same views. 

" Now, if cyclones are circular, it is very easy to know the bearing of 
the centre, and a very simple rule is laid down by cyclonologists for the 
guidance of shipmasters in that respect. ' Turn your face to the wind,* 
fliey say, ' and if you are in the Northern Hemisphere, the centre will be 

* to your right, but, if in the Southern Hemisphere, to your left.' Or 

* the bearing of the centre is always at right angles to the direction of 
' the wind, but in different directions in the two hemispheres.' Thus, 
with the wind at East, the centre in the Northern Hemisphere bears due 
South, and in the Southern Hemisphere due North ; and so on. 

'' But it is evident that if cyclones are not circular, the above rule is 
inapplicable. It is, therefore, of great practical importance to know 
something of the form of cyclones. 

^^ The first time attention was called to this particular point, was, so 
far as I can find, in January, 1860. The winds and weather at the 
Mauritius Observatory had just indicated the passage of a cyclone, and 
I determined to deduce its track from my own observations alone, Wore 
any vessels could arrive. Proceeding on the supposition that the circular 
theory was correct, I was obliged to come to the conclusion ^ that the 
' E.S.E. wind, which blew for 48 hours, did not belong to the cyclone, 
^ unless the latter travelled at first S. by E. and S.S.E., and then S, by 

* W. and S.S.W., or in some other irregular way.' 

" These remarks, which were published in the Commercial Gazette^ 
attracted the attention of Mr. Clare Bernard. 

'^ ' At the end of last January,' remarks Mr. Bernard in a paper 
which he communicated to the Society, ^ I saw with great interest, in 
^ the Comm£rcial (jozettey the remarkable paper read by Mr. Meldrum 

* to the Meteorological Society on the cyclone of tne 8th to 16th 
^ January, and the perusal of it directed my ideas towards cyclonology, 
^ to which I had hitherto paid but little attention. 

^* ' Soon afterwards I met with an extract from the Archives of 

* Mauritius, containing an account of the celebrated hurricane of 1818, 

* and I was anxious to trace the track which this cyclone had taken. I 
^ did so according to the circular theory, following the method described 
^ by Mr. Meldrum in his paper, and was much surprised to find myself 
^ confronted by an impossible result. For the wind in 1818 commenced 
' at E.S.E., which placed the centre of the cyclone to the N.N.E. ; it 
' afterwards veered to South, thus placing the centre in the East, it then 
^ veered to North and N. W., which made the centre pass to the West- 
^ ward, and S. W.-ward of Mauritius. This cyclone, therefore, had travelled 
^ in a zig-zag direction.' 

** Mr. Bernard then proceeds to develope a theory by which^ ow tlaRk 
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supposition that cyclones are elliptical, that the centre is in the posterior 
focus of the ellipse, and that the inclination of the major axis to the 
meridian varies, he accounted for all anomalies. But it was evident 
that, without further observation, this ingenious theory would not be 
sufficient to overtlirow the circular theory, which had held its ground for 
nearly 30 years. {See Mercantile Marine Magazine, VoK 10, p, 321.) 

" From January, 1860, down to the present time, no hurricane has 
been examined here which has not afforded fresh evidence that cyclones 
are not so circular as they have been supposed to be. To reproduce all 
the remarks that have been made on the subject would occupy too much 
time and space, but it may be proper to remind the Society of some of 
them. 

" In a paper read on the 31st July, 1860, giving an account of the 
hurricane of the 6th to the 17th February, 1860, it is said:— ^ The 
^ Southerly and Northerly winds extended many degrees South and 
^ North of the centre, giving the storm an elliptical appearance ; and on 
^ at least the 11th, 12th and 13th, the trade, at some distance to the 
^ Eastward, was directed towards the centre. Hence the bearing of the 
^ centre, from many of the vessels was not at right angles to the wind's 
' direction.' 

" The following quotation is from an account of the hurricanes of the 
18th to the 29th Februarj^, 1860 : — ' There are no means of determining 
' the exact forms of the cyclones on each day ; but it is evident that the 
' wind did not blow in true circles. From observations made on all sides 
' of the Fhosnix storm, on the 25th, it would appear that the meteor had 
^ a helical form ; for, while the S.E. trade swept round on its Western 
^ side, and the N.W. monsoon on its Eastern side, in two distinct curves, 
^ there was an Easterly stream of air (between the N. Ely, and S. Ely 
^ winds) extending over several degrees, and directed towards the vortex. 
^ {See Fig. 22 p. 67) On that day, then, and on subsequent days, the 
^ bearing of the centre at some distnnce, could not have been determined 
^ by the rules laid down on the subject. From the winds and weather at 
^ Port Louis on the 25th, for example, the centre, according to the 
^ Law of Storms, should have been due North of the Island, whereas it 
^ was W.N.W. of it ; and the bearing of the centre from St. Denis, 
^ where the wind was S.E., should have been N.E., whereas it w^ about 
^N.N.W.' 

" In a description of another storm which occurred in March, 1860, 
we read as follows : — ' Although the storm on some days appeared to be 
^ more circular than on others, yet it is probable that during the whole 
* time the wind blew round the centre spirally. 

^^ An account of the hurricane of the 29th January to the 7th 
February, 1863, contains the following remarks : — ^ But it is evident 
^ that at some distance from the centre the wind was not blowing in a 
^ circle. The probability is that it was blowing towards it spirally. At 
^ all events, it was impossible for the John Barrow, William UarvUlf 
< Louisttf &C., to determine by the Law of Storms the bearing of the 
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' oentro at noon, although the wind was increasing fast and the barometer 

* falling. The winds and weather experienced by these vessels would, 
^ acoording to the ^ Law/ place the centre to the N.E.-ward of them ; 

* whereas it was nearly due North of the William Car Ml, and N.N.W, of 
^ the John Barrow. All of them, in short, had the S.E. trade ; but it is 

* difficult to know when the trade forms a part of the ^ storm drcW 
^ Capt. Tillman of the Louiaaj who was well aware that a cyclone was 

* somewhere to the Northward, ran to the Westward, apparently under 
^ the impression that, with the wind at S.8.E. and S.E., he could cross 
^ the storm's track before the centre could reach him ; but after running 
^ nearly 200 miles W. \ S. he found the wind hauling to the East, whicm 
^ made him give up the idea of passing in front of the storm. The 
' storm was a revolving one, but it was only towards its centre that the 
^ wind blew in a circular direction, the curvature increasing as the centre 
^ was approached.' 

^^ A description of a severe hurricane which took place from the 8th 
to the 22nd May, 1863, contains the following remarks : — * Although, 
^ however, it is quite evident that the wind blew round the centre 
' uninterruptedly, it does not appear that it did so in a circle. The disc 

* of revolving air was a vortex, the Western side of which was circular, 
' or nearly so, while on its Eastern side the wind blew more or less 
^ towards the centre, the Westerly winds curving sharply to Northerly 

* and N.Ely winds, and the Easterly winds blowing towards the centre.' 

** The years 1864-68 being remarkable for a comparative absence of 
hurricanes in the Southern Indian Ocean, we had not many opportunities 
of studying their forms, and the bearings of their centres with respect to 
the directions of the wind. But from what we already knew, it was 
thought proper to call attention to the subject in a paper which was read 
bdbre the British Association in 1867. The following is a quotation 
from the published report of that paper : — ^ As the trade wind in front of 
^ a revolvmg storm often blows in strong gales with a falling barometer 
^ ov«r many degrees in longitude, and the direction of the wind, especially 
^ at a distance, is far from being at right angles to the bearing of the 
' centre, severe losses have occurred in consequence of vessels, having 
' the wind at S.E., running to the West or N. W., with the view of crossing 
•< the storm's path, under the impression that the centre bore N.E. In 

* place of bearmg N.E., when the wind is from S.E., the centre may bear 
' North or N.N.W., and if the storm be travelling to the 8. W., as is 
^ often the case, a vessel steering Westward or N. W. may be running to 

* her destruction. During a hurricane in February, 1860, for example, 
^ a number of vessels left the roadsteads of H6union with the wina at 

* S.E., and running to the N.W., got into the heart of the storm. Several 
. ^ of them were wrecked on the coast of Madagascar, others were never 

^ heard of, and of those that returned some had to be abandoned.' 

**0n approaching a cyclone on its Southern side, a vessel. always 
encounters a strong trade wind, and the bearing of the centre can seldom 
be inferJied &om i& dii:ection of the wind. This is often exemplified at 
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the oommenoement of a storm at Mauritiiuiy as already referred to in the 
cases of the hurricanes of March 1818, and January 1860. But we 
are not uow alluding to such cases, but to the direotion of the wind in 
what may be called the body of the storm. 

^^ At 8.30 a.m., on the 25th February, 1860, a number of vessels in the 
roadstead of St. Denis received orders to nut to sea. The barometer 
was then at 29*68 inches ; the sea was very nigh ; the wind was blowing 
from S.E. in gusts ; much rain was falling in the squalls ; the nimboB 
clouds were moving with great rapidity ; the sea was increasing more 
and more, and everything indicated the approach of a hurricane.— 
(Bbidst, EtucUf &c.) 

^^ In all. 41 vessels left the roadsteads of B^union, either on the morning 
of the 25tn, or previously. 

^^ Now, as the wind was from S.B., the ^ Law of Storms ' placed the 
centre awav to N.E., and naturally enough the advice given to Hie com- 
manders of these vessels would be to run to the N.W., so as to cross the 
storm's path, in front of the centre, and get into the N.W. quadrani 
But we nave ample proof that at noon on the 25th, the centre of the storm 
was nearlv 150 miles N.N.W. of St. Denis, and that as it was travdhng 
very slowlv, the centre bore between N. by W. and N.N. W., inst^ of 
N.E.y at the time the vessels put to sea m>m that roadstead^ with the 
intention, no doubt, of crossing the storm's path. 

^^ Most of the vessels steered towards some point between N.W. and 
West, but only four of them succeeded in crossing the storm's path in 
front of the centre. One of these was a steamer, and two of the other 
three had put to sea from other roadsteads before the 25th. Fortunately 
for them, the storey was travelling at the rate of only two to three 
miles an hour, otherwise they would probably have been less fortunate. 
If the storm had been progressing at the rate of five or six miles an 
hour, as often happens, tney could not have crossed in time. 

^* Four other vessels which steered West, in place of N.W., escaped 
without serious loss. This is entirelv attributed bj M. Bbidbt to tiheir 
having kept on the port tack, but uieu: comparative safety was folly as 
much due to their having been considerably farther from the centre than 
ihe vessels which ran to uie N.W.-ward. One of tibe commanders, on his 
return, thought fit to apologise to the Port Captain for not having 
followed his mstructions. ^ According to the Law of Storms I should 

* have run to the N.W. to try and pass to its navigable side, but the 
^ fear of broaching-to prevented me, and I resigned myself to receive the 
^ full force of the hurricane, my smp, in fact, oeing quite prepared for 

* lying-to.' It was well that he did not run to the N.W. 

^^ As for the remaining 33 vessels, the results were deplorable : 55 men 
perished, either swallowed up by the sea, remarks M. Bbidst, or sno- 
cumbing to disease contracted uter the su£Peri^ffs of shipwreck. Three 
vessels disappeared and were never heard o£ '&ree more were wrecked 
on the coast of Madagascar. Four were afterwards condemned at 
Stt Denisj and two papre ftt Port J^uis^ fo ^e, o»ljr 10 yees^ 
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ined slight damage^ the remaining 31^ either through total lo88| 
eoesaary repairs, coatmg the insurers, according to M. Bbidr, 
iJOOO francs, or £134,400. 

ffhaie lamenting these disasters, M. Brtoet, in very strong terms, 
bes them to the ignorance or the culpability said to have been 
Q by the oonunanders in not having acted in conformity with ^ the 
qdes of the new sdenoe.' But it wHH nol^ we think, be difficult to 
I, that, on this occasion at least, the ^ principles ' themselves were 
at fiuilt than the commanders. 

Whmi the wind was from 8.E. at St Denis (Reunion) on the 
ling of the 25th, with a rather low and falling barometer and every 
innoe of a hurricane, M. Bbidet, believing that the centre of the 
oe bore N.E. and that the vessels were in front of it, would have no 
i counselled the commanders to run to the N.W. with all possible 
u 

!Iow, the centre did not boar N.E. but between N. by W. and 
W. 

B very important point is fally proved by obeervations made at Manritios (M), 
ttouon (R), and by the folloidng vemelB:— JEIW% Smith (e), Swallaw («), 



__ , 'Emilff Smith 

m Somrne (arrow above R), Colbert (arrow below R, or tti&anion), Oceem 
(to) near Foole Point, PhcBnix Q>), Johanne (J), Chene (c), steamer 
Mwi (5), and Jemmy (t).^ 

nTe have, then, the direction of the wind at 12 different points on 
ies of the centre : and these show that, at noon of February 25th, 
ntre was in latitude 18^ 40^ S., longitude 54"" 30^ E., near the 
ion of the Ch6ne. These observations, however, not only enable us 
itermine with sufficient accuracy tihe position ot tiie centre at noon 
e 25th, but they also 
1 a good idea of the 

of the cyclone (see 

22.) We see that 
the EmUjf Smith and 
low northwards to the 
« Wavej the wind 
fi, round from S.E.- 

to 8. Igr W. on the 

and West sides of 
itorm, but that as it 
led its course to the 
-ward it must have 
Jy curved so as to 

the N.N.W. wind 
ienced by the Phcmia. 
ta gen^* curved round 
le J^.l!. side of the 
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he lettera show the positions of the vesaelB, and of Manritios and B^union 
J. 22, brtween lat. 14* and 26" 8., long. 46- to 63" B. 



98 BISTORT AND DBVELOFMmiT 

storm, as shown by the 1I.E.-Ij. winds of the ChSns and Johanne. To 
the Southward and Eastward of these vessels^ again, we find, as at 
Maaritius and with the Bahiana^ an Easterly wind ahnost directed to the 
centre, while at and near B6anion there was a strong B.E.-ly. wind, also 
blowing more or less towards the centre. 

^^ About 150 miles to the N.E. by N. of St Denis the Johanne had a 
hard gale from N.N.E., whereas if the S.E. wind at St. Denis had 
belonged to a circular storm, the Johanns should have had the wind from 
N.W. by N. 

^^ M. Bbidet does not give the position of the centre at noon on the 
25th, but he places it at noon on the 26th in Lat. 19° V S. Long. 53® 20' E., 
and it was placed by us in Lat. 19° S. Long. 53° 30^ E., which is 
practically the same. But we have seen that at noon oh the 25th, the 
centre waa in 18° 40" S. and 54° 30^ E. From noon on the 25th to 
noon on the 26th, therefore, the storm travelled nearly 62 miles on a 
W.S.W. course, or at the rate of 2*6 miles an hour. 

{See Fig. 22 for the position of the centre on the 25th — ^towards which the spirals 
converge, and on 26th, indicated by a small white circle.) 

" We thus arrive at the following important results : — 

^^ Three hours after the vessels left St. Denis on the 25tli, with the 
wind from 8.E., the centre bore about 150 miles to the N.N. W., and as 
the storm was travelling at the rate of only 2*6 miles an hour, it is clear 
that at th^ time the vessels put to sea (9 A.M.) the centre must have still 
been nearly in the same direction, the storm in the three hours' interval 
having progressed only 7*8 miles to the W.S.W. At noon on the 26th, 
the centre was 160 miles due N.W. of St. Denis. Hence, if the vessela 
had all steered N.W. on leaving St. Denis, at the average rate of seven 
knots an hour, they would have reached the spot occupi^ by the centre 
at noon on the 26th (as given by M. Bbidet himself) at 8 a.m. on the 
26th, or four hours sooner than the centre, and have been at a distaooe 
of only 10 miles from it. 

^^ A part of M. Bbidet's censure is directed against those commanders, 
who, by running to the N.W., and getting ultimately involved in the 
dangerous part of the hurricane, did not from the outset run on the port 
tac£ But what we contend for is, that as the centre did not bear N.E. 
but N.N.W., it was, under any circumstances, most dangerous to steer 
to the N. W., and that heavy losses were to be fully expected, seeing Uiat 
the vessels were going straight to the centre. Four did succeed in 
crossing the storm's path in front of the centre. But this was the 
result of mere hazard, for it is certain that none of these vessels, when 
they leift Bt Denis, knew either the bearing of the centre or the storm's 
rate of progression. They owed their safety to the fact that the storm 
was travelling very slowly, and probably to the circumstance that they 
were enabled to run faster than the other vessels, and very little merit w 
due to their commanders. 

^^ Moreover, the vessels that were fortunate enough to oiosa in front 
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of the storm kept on the starboard tack, which, as the storm was 
travelliiiff on a W.S.W. course is the tack usually recommended to 
vessels about to pass into the right hand semicircle, it being expected 
that the S.B. and S.S.E. winds would soon veer to South and S.W. 
That the less fortunate vessels, therefore, should be blamed for running 
on the starboard tack at the outset, is, we think a mistake. For aught 
thej knew, the storm might have been travelling on a S.W. by 8. 
course, in which case they would have been at the outset in the right- 
hand semicircle. It is true that, when they found the wind hauling to 
ibe East, tiiey should, if possible, have been put on the port tack. But 
ihis may have been impossible, lliey ran to the Northwaid, in expectation 
of the wind veering to South and S.W., and before the S.E. and S.S.E. 
wind began to veer, not to South, but to East, they were irretrievably 
involved in the storm. Their great misfortune was tliat they held to tm 
N.W. at all, on any tack. 

'^ We pass to another point which bears on the subject : — 

^^ It has been observed at Mauritius that when cyclones pass on the 
North of the island, the wind often veers only from S.E-ward to 
N.E-ward, or to North at the utmost, although in pursuing its course, the 
oentre of the storm is afterwards found to bear West or even S.W. of the 
Observatory. 

^^ In the destructive hurricane of the 18th to the 29th February, 1860, 
for example, already referred to, the wind veered only from o.E. to 
N.N.E., and then gradually backed to E.S.E. ; and when the wind was 
from N«E. on the 27th, the centre of the storm did not bear N.W., 
mooordin^ to the ^ Law,' but West. 

" Agam, in the great hurricane of the 9th to the 19th February, 1861, 
the oentre of which passed between Mauritius and B6union, the wind, it is 
true, veered from S.B.E. to Bast, N.W., and West, but its direction was 
not a siure indication of the bearing of the centre. On <^e 17th, for 
instance, when the wind at Port Louis was from N.N.W., the centre did 
not bear W.S.W., but between S.S.W. and S. by W. 

^* From the 4th to the 10th January, 1871, a storm passed on the North 
of Mauritius. The wind at the Observatory veered only from S.S.E. 
to N.E., and then backed to E.S.E. The storm was traced from latitude 
i7° 8., longitude 60° 45' B. at noon on the 4th, to latitude 30° 28' 8., 
-longitude 57° 48' B. at noon on the 10th. It travelled at first on a 
W.S.W. course, and afterwards on a S.W., South, and S.B. course, 
pa9sing a few miles to the Westward of Reunion on the 6th, where it com- 
mitted considerable damage. Now at noon on the 6th, when the wind 
at Port Ix>uis was strong from N.E., the centre, in place of bearing 
, N.W., was 180 miles to the S.W., the wind at Port Louis blowing 
directly towards it Many persons at Mauritius thought that as the 
wind did not veer beyond N.B., Reunion would be spared, but the 
•zrival of vessels with full information showed, not only that Reunion had 
suffered, but that the storm had passed to the Westward and Southward 
oCihatiilAiid. 
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'< At a meefing of this Sodetjr held on ibe 23xd Maroh, ISTl^tiw 
stonn's coune and extent were disoosaed, and particniar attention agiun 
called to the fS&ct that the bearing of the centre was fiur from bong 
at ri^ht ancles to the direction m the wind, especially at a distance 
from it ; ana it was also remarked that, as nsoal, some of the vessek that 
had put to sea from B^miion had not since been heard of, they having nm 
to the N. W., when the wind was from B.B.y and probably got into or 
near the centre. 

^^ Abont this time, I had a conversation with the harbour master, 
Captain Wales, on the subject^ and made a rOngh sketdi of what I con- 
ceived to be the form of cyclones in these latitudes. Captain Waub at 
once perceived the practical bearing of the remarks submitted to- him, 
and in a few da^s he drew up a paper ^ On the Ccnoergmg qfih$ Wini . 
m Cyelonesy wmch was read before the Society {pee pp. 6(>-62.^ 

^^ Between the 8th and 19th February, 1872, a very severe nunicane 
came down from the E.N.E., the centre passing about 70 miles North of 
Mauritins early on the morning of the Sth, and 40 to 50 milea N. W. of 
B6union in the night of the 16th to the 17tlu It did little harm at 
Mauritius, but the crops at B6union sufiered greatiy, and several lives 
were lost. At the Observatory (Mauritius), the wind veered from 8.8.E. 
to N.N.E., and then backed to B.8.E. The storm's path and extent 
were discussed in a paper read before the Society on the 28th March, 
1872 ; and we know beyond all doubt that when, at noon on the 17th| 
the wind was blowing at Mauritius in stron g b reezes from N.E. by N«, 
the centre of the storm bore about 240 miles W.S.W. of the Obeoratory. 
On this occasion, idso, a number of vessels put to sea from Beuniim, and 
some of them have never returned. * 

^^ From the 4th to the 10th Januarv, 1873, another severe hurricane 
came from the N.E.-ward,passed North of Mauritius, and committed great 
damage at JEtdnnion, blowmg down buildings, destro^g the crops, and 
causing general distress. We know that at Mauritius the wind veered 
only m>m S.E. to N. by E., remaining but a short time at the latter 
point, from which it backed to East, and that when the wind was from 
Xl. by E. the centre of the storm bore about S.W. by W. 

^' Shortiy after the storm of 1871 or 1872 (I forget which), I received 
some copies of a B6nnion newspaper containing a mscussion of the stona 
by M. Bbidbt, as well as several letters, in iraich the writers, or some 
of them, requested that gentleman to explain the fact that tlM wind at 
St Denis did not veer more than it did, the circular theory requiring it 
to have passed to the West of North. I am not aware tlmt It. BmDxr 
has given any satisfactory answer to these inquiries, his reply merely 
re-asserting the correctness of tiie ^ Law of Storms ' as ezpouAded by 
himself and otiiers. Another writer, however, has suggested that^ in 
approaching Mauritius and B6nnion, cyclones might be mtttened in oon- 
sequence of the resistance presented bv the high lands of these isbo^ 
ana, if so, that this would account for tiie wind veering so littte. Bat an 
examination of storms which have taken place at a great dintaace fiwwi 
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Idgh land shows that their forms were nearly the same as in the case of 
storms passing near Maoritins and BSonion, and therefore the supposed 
inflnence of the mountains of these islands in altering the form of orclones 
cannot be aooepted as an explanation of the observed facts. Tin& is a 

Eint of so much importanoe that we do not hesitate to give the details, 
r one day (the 16tb), of the hurricane of the 8th to the 22nd May, 
1868. 

(The ships involyed were the Oolconda (a'), Fra/ncis Banfleld (b\ Farmom 
(Oi Bi^atthm (r), Lochnagar (Q, Fez Baoannee (z), James Russel O*)* ^^^^ 
d^mm (g), JSieUngeie (t), Sugar (/), Ibis (0, Alice Maud (i»), Scinde («), 
Earl ualhousie (cQ, Herald^ (A), Adda (a) and the Fairy, represented oi^ 
lig. 23 .by their respective letters : the area embraoed is from latitude to 26? S., 
and between longitude Tl^"" and 89"" E.) 

^The centre of the storm at noon was in latitude 11^ 20' S., longitude 
78^ W B.. or about 20 miles to the Eastward of the Jame9 Bmad. 

^ The relative positions of the vessels, and the winds they had (as laid on 
down Fig. 23) show that the S.E. 
trade-wind gently curved round on 
the the West side of the storm, as 
shown by the logs of the Goloondoy 
Franm BanfiMy Formom^ Ra^ 
jasthan^ Jjoehnoffory and Fez 
Mabannee; that nearly 380 miles 
due North of the centre the Ibis 
had a strong breeze from West ; 
that between the Ibis and the Alice 
Maud ike wind must have curved 
sharply round from West to N.E.; 
that the N.E.-ly. winds of the 
AUcs Maudy Scinde^ Earl Dalhousiej 
Seraldy and Adela were directed 
towards the centre i_and that when 
ibe Tjielingsie had a storm from 
E.8.K. to East the centre bore 
abont 120 miles to the N.W.-ward 
of her. 

^^ The form of this cyclone, therefore, strongly resembled that of the 
S5th February, 1860, which will be best seen by comparing Figs. 28 
and 23.' 

^^ The Earl Dcdhmisie had been scudding since 5 p.m. on the 14th, and 
fay 8 Aai. on the 16th she had gone three times round the centre, the wind 
Teerin^ regularly fiiom N.B. to East, &E., South, S.W., West, &c., back 
to .N«B., until at last she apparently ^ot into the central calm for a few 
minutes at 3.30 a.ic. on the 16th. But no sooner did she get out of the 
centre, with the wind at N.N.W., than she again began to scud. By this 
. time, however, the storm, which had been aknost stationary, was travel- 
Ybo^ at the mto of 15 miles aa hour, and. she could not managa to twv 
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round the centre a fourth time. Btill she held to the S*W. before the 
N.K wind at the rate of 10 to 11 knots an hour, until, finding little im- 
provementy she was hove-to at 6 p. if. 

^^ During the latter part of the 16th and the earlier part of the ITth, 
the vessels that had the wind from the N.E.-ward {Alice Maud, SeMe^ 
Earl DtUhousis, Herald^ and Adela) were either hove-to, or proceeding 
slowly to the Southward or S.W.-ward. But on the 17th, the weather 
having much improved, and the barometer risen considerably, they ran to 
the Southward and S.W.-ward, and on the 18th, the storm recurving uA 
travelling slowly, most of them got into the centre, or dose to it, a second 
time, and sufiercd severely. 

^'Ihe Earl Dalhousie scudded as before; but by the time she had brou^t 
the wind from N.E. to S. by W., the rudder head twisted, and refusmg 
hw starboard helm, the shin broached-to on the starboard tack, and went 
over on her beam ends, witn her lower yards in the water, the lee mam 
deck full, and the sea washing up half-way on the poop deck. In this 
dilemma, it was found necessary to cut away the three masts by the deck 
. ^^ Xhe Mice Maud foundered, but fortunately her officers and crew wero 
wenA \fj ilie ChamarcL 

'^Tbe Herald^ proceeding more slowly to the S.W.-wardthan the Earl 
DeJkoutie^ got into the centre only at 10 a.m. on die 19tib, and was dis- 
Mutted. 

^At 10 P.lL on fhe 16th, the James Russel had the wind from 
W* by S., from which it veered to W.N.W. and North early on the ITtfa. 
The weather being now more moderate, she ran South with the wind 
veering to N.N.E. and increasing, and by 3 p.m. on the 18th, after being 
dismasted, she was in the central calm, with her barometer at 27*30. 
At 5 P.M., the wind recommenced from West to S.W., and blew witii 
gr^t fury for two hours. 

^^ The Scindej ^oing at the rate of only 2 to 3 knots, did not get netr 
the centre a second time, but the Adela came up close to it, and was in 
great danger of foundering. 

^^ The Fairly which had also the wind moderating at N.E. on the 16th 
(position not given), bore away S. W., and on the 17th she was ^ running 
before the wind (from N.E.-ward) with all possible speed.' At noon the 
18th, in latitude 14° 9' S., longitude 78° 10' B., with a furious hurricane 
from the N.E.rward she was laid-to on the starboard tack. ^ At 6 p«m , the 
^ hurricane, which was then raging with tremendous Auy, ceased in less 
^ than one minute to an entire calm.' At 7, the hurricane recommenced 
from the opposite quarter, namely, S.W. She was then kept right before 
the wind, but in ten minutes she was thrown on her beam ends, and was 
for some time in great danger. On the 20th, she was abandoned, her 
officers and crew taking reftige on board the Arundel from Bombay to 
Liverpool. 

^ It is quite certain that all these vessels, if they had not run to the 
Southward and S.W.-ward, but had stood back for 48 hours, would have 
escaped. But what we have especially .to remark is this, that, in .all 
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piobabilityy the oommanden were entirely mistakeii as to the bearing of 
the eentre. Most of them had been more or less inyolved in the hnrri- 
eane from the 12th to the IGth^ bnt at last the wind began to moderate, 
and fhe barometer to rise rapidly. Now, with the wind from N.E., 
and the barometer low, though rising, the eentre, aocordinff to the circular 
il^oiy, should bear N. W.; and, as the weather improyed and the baro- 
meter continued to rise, it would naturally be interred, that, with the 
centre in that direction, and its distance increasing, there could be no 
sreat danger in running to the S.W.-ward. But at noon on the 16th, when 
uie wind was from N.lL-ward, the centre was .from 200 to 300 miles to 
the S.W«-ward of the vessels, and, therefore, at that distance the wind 
blew directly towards it; and it cannot fail to be remarked that this 
is analogous to what has already been pointed out in the case of hurri- 
canes passing near Mauritius and Beunion, the N.E.-ly. winds at a 
distance blowmg more or less towards the centre. 

^ On the other hand, we have evidence that, near the centre, the wind 
blows, if not in a circle, at least nearly so. A good example of this is 
famished by the Earl DaUunme in running round the centre of the hurri- 
cane of May, 1863. At noon on the 15th, she was in Lat. 8^ 55^ 8., 
Lon^. 84^ 32' E. The following is an extract from her log : — 

'^^At 1 A.ir. a heavy gale from East; course West, 10 to 11 knots. 
At 2, wind S.E.; course N.W., 10 to 11 knots ; raining in torrents. At 
3, wind South ; course North, 10 knots ; the roaring of the wind is 
something fearful, and the intense darkness is truly appalling. At 4, 
wind S.W.; eourse N.E. 10 knots ; bar. 29-70. At 5, wind W.N.W.; 
course E.S.E., 10 to 11 knots. At 6, wind N.N.W.; course S.S.E., 10 
knots. At 7, wind North; course South, 11 knots; blowing with 
tremcmdous fury, and raining in torrents ; bar. 29*45. At 8, wind 
N.N.E.; course S.S.W., 11 knots. At 9, wind N.E. by E.; course 
aw. by W., 11 knots. At 10, wind East ; course West, 11 knots ; bar. 
29*35 ; same weather and sea ; still scudding.' 

^' It would thus appear that it took 9 hours to go completely round the 
centre, and as the distance run was 95 miles, the diameter of the cyclone, 
on the supposition that the wind blew in a circle, and that the storm was 
stationary, would, with the Earl Dalhxmsie^ be nearly 30 miles. The storm, 
however, was not stationary, but travelling at the rate of 3*3 miles an hour 
to the 8.W.-ward. During the two hours, therefore, it took to bring the 
wind from East to South, fie centre would have advanced nearly 7 miles, 
and have approached the vessel when on the S.W. side of the storm. 
Bat in getting round on the Northern and Eastern sides her distance 
from the cen^e would be increasing. This mav partiy account for the 
fact that in the Western half of the storm the wind veered rapidly, 
taking only about 3^ hours to pass from East to West, whereas it took 
5^ hours to pass from West to East. There is reason to suppose, how- 
ever, that even at that short distance from the centre, the wmd on the 
N.E. and Eastern sides of the storm were incurving towuds the centre, 
for it took only one hour to bring the wind from S. W» to W.N.W. 
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apparentlj showing ihe sharp earvmg m that part of the ttonn already 
fdhided to, while it took a whole hour to bring the wind from W.N.W. 
to N.N.W.; and it wiU be seen that it remain^ 2 hours between Nortir 
and N.B. by K, whereas on the Western ride it yeered fonr points in 
one honr. During all this time, the vessel was gradnallj ap^proaehiDg 
the centre, for with the N.E.-I7. and Easterly winds^ she gained more 
than she had previously lost 

^^ Her next run round the centre was performed in a little more than 
& hours; and as the subject is rather interesting, it may be |MX>per to give 
the log in Ml, commencing where we stopped with the wind at East :>— 

"^ At 11 A.M., wind 8.E. by E.; course N.W. by W., 11 knots; ship 
labouring very much. Noon, wind 8. by E.; course N. by W., 10 to 11 
knots ; sW densely overcast ; same fearful hurricane, and rain in torr«itB ; 
bar. 29-25. At 1 p.m., wind S.W. by W.; course N.E. by E., 10 to U 
knots ; dense upper clouds, and light lower scud flying in various 
directions. At 2, wind W.N.W. ; course E.N.E., 10 to 11 knots. At 
8, wind N.W. by W.; course S.E. by S., 10 knots; blowing a most 
severe storm with constant heavy rain. At 4, wind North ; course 
South, 11 knots ; bar. 29*20. At 5, wind N.E.; course S.W., 11 knots. 
At 6, wind E. by N. ; course W. by S., 12 knots. At 7, wind E. by 8.; 
course W. by N., 12 knots.' 

"Prom 10 A.M, to about ft^ p.m. the wind veered right round the com- 
pass, the vessel making 92 miles ; and it will be seen that, as before, the 
wind must have curved sharply from 8.W. by W. to W.N.W. and 
very slowly from W.N.W. to N.W. by N. 

" It would be easy to adduce many more instances showing that at 
least at some distance from the centre the form of cydones in ihe 
Southern Indian Ocean is not truly represented by concentric circles, 
and that the rule usually given for ascertaining the bearing of the centre 
is often inapplicable. But we must, stop here for the present^ and now 
proceed to si^te briefly the conclusions at which we have arrived. 
' " To find the exact directions in which the wind blows in a hurricane 
is not an easy matter. The true positions of the vessels are not always 
given, especially when their courses are frequently changed, and it is 
impossible to get observations of the sun or stars. It doubtless happens, 
also that the directions of the wind as given in the log books are often 
incorrect to the extent, it may be, of two or three points. Then, 
although it may be quite certain that a cyclone exists, yet there may be 
only two or three vessels involved in it, and these^ may be all in the same 
part of the storm. For these reasons, it takes a long time^ and an 
investigation of many cyclones, to obtain an approximate knowledge of 
of their forms. We, in fact, get only occasional glimpses, at such tunes 
as, in consequence of many vessels being on all sides of a storm, we. can 
obtain good averages ; and this will account for the want of precl)ii<« 
which sometimes characterises the allusions made to the forms of 
9yclones in the descriptions which we have given of them. 
. . <^ Comparing, however, the results obtained .during the last 20.7fmy 
u 
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vnd eBpedallj the last 12 years, we have no hesitatioii in saying, that, 
generally (we do not say dways), fully developed cyclones in the 
oonthem Indian Ocean have the same form as the cyclones of the 25th 
February,' 1860, and the 16th May, 1863. 

'^The forms of these two cyclones are given in Figs. 22 and 23, as 
examples of what may generally be expected. 

^^Lt will be seen, as already remarked, that the S.E. trade-wind 
curves round on the Western side, giving the storm in that part of it a 
more or less circular appearance, but that the wind curves sharply from 
West to N.W. and Korth, and that the Easterly winds (particularly 
from E.N.E. to E.S.E.) blow nearly towards the centre, except when 
near it 

** The line A B (Fig. 22, p. 67) is supposed to pass through Mauritius, 
and it will be seen that the storm commences with the wind from S.E.- 
ward at A, but that as the centre advances to the S.W.-ward the wind 
gradually veers to North at B. 

'^ The extent to which the wind veers at a fixed point must depend 
upon the size of the storm, the distance from the centre, and the dia- 
meter of the more circular part near the centre. 

^^ Having given the general form of cyclones, I should perhf^s leave 
ihe rest to practical men. But there can be no harm in stating, subject 
to correction, what appears to be necessary for avoiding the centre; and 
in doing so I will quote here some remarks made in April, 1863 : — 

*^ * A rotatory storm, in the Indian Ocean, not being a detached body 
of air whirling round in a circle — ^beyond which light airs and variables 
prevail — ^but me result of the conflicting action of two antagonistio winds 
which often respectively extend hundiids of miles North and South of 
the centre, towwls which they at a distance begin to curve ^adually, 
the d^ree of curvature increasing as the centre is approached, until at 
length they rush round it with more or less violence, it becomes a 
question of practical importance to know when can the direction of the 
wind be relied upon for a sufficiently near estimate of the bearing of the 
centre ; for by considering the direction of the wind, when it is O.E., for 
example, to be tangerdval to a storm-circle, and then running to the West- 
ward, with the view of crossing the storm's track, the vessel may be 
steered headlong ta destruction. 

" ^ There does not appear to be much difficulty in avoiding a rotatory 
storm when the vessel is in its Northern half, and has the wind at any 
point from South to North, through the Westj or even from South to N.E. 
through the West. 

^^> If the wind be between South and West, a vessel should run to the 
JT.W.-ward. ; if it be between West and North she should run to the 
•N.K-ward. ; and if it be from N,E.-ward, she should make as much 
Easting as possible. 

.. ^^ ^ Or, if the sea and weather allowed, she might be hove-to on the 
•proper tack till the barometer rose and the weather improved, eacept, 
perhaps, when the wind is from N.E., in which case, if she be betwoei). 
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ihe panllds of 18'' and dO"" 8., the storm nkw be trayellmg to the 
8.E.-ward. and bearing down upon hen If snob ahonid be its course^ she 
i^oold enaeavoor to cross its path by ninning to the S.W.-ward. 

N.B. — Compare ihi8 exceptian with paragri^h (6) p. 78, idiere Mr. MKUMtUM , 
as the result of 10 jrears^ additional experienoe, advises " making as mtioh 
Easting as possible," instead of ninnmg to S.W.-ward. 

^^ ^ When, however, the wind is &om any point from Sonth to North, 
. by the West, there is really no danger whatever. All that is required is 
either to stand away from the centre, by going to the Westward, the 
N. W.-waid., the Northward, the N.E.-ward., or the Eastward, according 
to the direction of the wind, or to lie-to. It might easily be shown that 
aU the homeward bound vessels that come here for repairs, in om- 
sequence of their having sustained damage in a cyclone, which thqr 
entered ,^vm the North, incurred the heavy expense and the long ddtay 
thus occasioned, by running to the Southwara or &W.-ward., in place 
of heaving-to in time, or standing o£f till the barometer should rise and ^ 
weadier improve. Ijiere is a strong temptation to such vessels to hold 
their course with a favourable breeze ; but an increasing Northerly or 
N.E.-ly. wind, with a falling barometer and bad appearance, should warn 
them of the extreme danger of running to the S. W.-wards at ibe rate of 
perhaps 9 knots an hour. How many vessels, by taking supposed 
advantage of these Northerly winds, have got in front of a storm, been 
dismasted, and afterwards obliged to remain at Mauritius for months, 
if they should escape being condemned I A delay of 24 or 48 hours 
would, almost in every instance, have saved both vessel and cargo. 

^^ ' On the other hand, to vessels with the wind between South and 
East, or E.N.E., especially between S.S.E., and East, the case is widdhr 
different ; for the storm is travelling towards some point between W.S.n. 
and B.E., and that point cannot always be known, because the wind may 
not, as yet, be blowing round the centre of the storm in a circle, although 
the barometer be falling and the wind increasing. 

^^ ^ To vessels in this situation the safest course seems to be to lie4c, 
and carefrdly watch the wind and barometer, 

^^ ^ If the wind should haul decidedly, either to the East or to the 
South, the passage of the centre, with respect to the vessel's positioii, 
may be approximately inferred. 

^' ' When the barometer has fallen four-tenths of an inch, the direction 
of the wind may be taken to be nearly at right angles to tibe direction of 
the centre. 

2\r.J9.— After 10 years' more experience, a fall of /S/X-tenths is considend 
necessary before the above conclusion can be drawn ; see paragraph (5) p. 77. 

^^ ^ If the vessel should then have the wind from S.E., she should stf- 
deavour to run to the Westward, so as to cross ihe storm's path. By 
running to the Westward before the barometer has fallen more than a 
tenth or so, she may be approaching the centre of the storm, as the 
Lmisa was doing when she nad the wind from the S.E.-ward on the 
2nd February, 1863. 
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'^ ^ With the wind from B.E.-ward^ the same diffictdty presents itself 
to yesseb at anchor at the bellrbuoy (Maoritins) and at B^nnion, 
namely, that of knowing the bearing of the centre, as, at the ontset, the 
wind may be far from olowing at right angles to 1^e direction of the 
centre. If the centre should bear North or N.N.W., in place of N.E., 
and the vessel run to the N.W.-ward, she may, by keeping that course, 
fiet into the heart of the storm, as has freqnently happened to vessels 
having St Denis, and as probably happened to uie Shah AUum, after 
she left the beVrbuoy in January, 1863.' 

^^ ^ The best course would perhaps be (if the vessels cannot be brought 
into port) to put to sea on the first decisive indications of the coming 
storm, and, after obtaining su£Scient sea-room, to lie-to, watch the wind 
and barometer, and be guided by them ; not hesitating to run to the 
Westward or N.W.-ward., if the barometer should have fallen three or 
four^tenths of an inch, with the wind between S^E. and South ; but, if 
the wind should haul firom S.E. to East and N.E., taking care that the 
vessel be hove-to on the port tack, after getting as far to the Eastward 
as possible.' 

" After ten years' further experience, we have little to add to what 
was said m 1363. 

^^ (1.) The reaUy dangerous position for a vessel is with the wind from 
N.E.-ward to S.S.E., and more especially from the S.E.-ward. 

^* (2.) When the wind is between N.E. and E.S.E., our advice would 
be to lie-to at once. 

^^(3.) With the wind from S.E.-ward, and the barometer still high, 
though falling, we would also heave-to, because, as yet, the bearmg 
of the centre cannot be known. If the wind hauled decidedly to the 
Southward, and passed to the South of S.S.E., we would stand to the 
N.W.-wara without loss of time, but if it veered to the Eastward we 
would either lie-to on the port taick, or endeavour to make Easting. 

^^(4.) On no account whatever would we run to the Southward or 
S.W.-ward with the wind anywhere between North and East, but make 
as much Easting as possible. 

^^ (5.) The most dangerous case of all is when the wind is steady from 
S.E., tne barometer faUing, and the wind gradually increasing in force. 
What is a vessel to do under these circumstances ? — If she runs to the 
N.W. she may be going straight to the centre. Uj[K)n the whole, we 
think she cannot do better than lie-to and watch the wmd and barometer. 
The chances are that the wind will veer, and that she will know, before 
it is too late, whether it is best to run to the N.W.-ward, or remain 
where she is, or hold to the Eastward. But if the wind does not veer, 
and the barometer has fallen from the commencement fully ^-tenths of 
an inch, we would, as a last resort, run to the N.W.-ward if possible. 
We say iSZZ-tenths because four- tenths which was the amount of fall 
mentioned in 1863, is too small. (In the centre of a cyclone in these 
seas, ihe barometer always falls below 28 inches.) 

''The above remarks apply chiefly to vessels encountering cydones 
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which have not yet commenoed to curve to ihe Southward and S.E.- 
ward. 

'^ (6.) When a storm is travelling to the Southward or S.K-ward, I 
would still, with the wind anywhere between North and East, make as 
much ESastbg as possible, akd noL as recommended in 1868, run to the 
S. W.'ward.j tor we now know the N.E.-lj and Easterly winds often, if not 
always, blow towards the centre. 

^^ (7.) Storms do not always curve to the Southward and S.E.-ward, 
and those that do so seldom proceed far in those directions. But if it 
was found that a storm was travelling to South or S.E., a vessel with the 
wind from E.S.E. to South should hold to the Westward. 

^^ It may be proper to remark that the modifications above m^otioned, 
as to the form of cyclones, do not very materially afiect the general 
theory of revolving storms, as established by I^dfdbld and Ksm 
in America and the West Indies, and by Piddinoton and Thom in 
Calcutta and Mauritius, although, I think, they deserve the attention of 
all interested in navigation. &ey are, in some measure, a compromise 
between Prof. Espt's views and those of the advocates of the circular 
theory. 



" Ihe forms riven in Fig. 22, p. 67, and Fig. 23, p. 71, appjv to 
orms when fulrjr developed, and before they begin to break up. These 
storms are usually generated between an Easteny and Westerly current 



of air, and cease between a Northeriy and Southerly current, so that at 
their commencement they are flattened on their Northern and Southern 
sides, and towards their close on their Western and Eastern sides.-' 



Such are the Conclusions at which Mr. Meldbum has arrived as to the 
form of cyclones in the southern hemisphere. But no less important, 
and much to the same effect, are the results of later observations made in 
the Bay of Bengal, as shown by the OflScial Reports of Prof, W. G. 
WiLLSON, of the Meteorological Department of .the Bengal Government, 
on the cyclone of June 1872, known as the Balasore cyclone, and on 
that of October 1874, which swept over the Midnapore and JBurdwan 
districts. It is from the former of the two reports that the following 
extracts are dtdefly made : — 

The Balasore cyclone, so called from the name of the place where it 
struck the land ^^ was not one of great violence, and was unusually small 
in dimensions, its radius, probably, never exceeding foriy or fifty miles; 
the vortex, it is calculated was formed on the night of June the 29th, or 
the morning of June the 30th, at or about Lai 19^ 50' ISf. and 
Long. 89^ E. For some time after its formation, it seems to have been 
almost stationary. It moved afterwards with a velocity of about ten 
miles an hour, as it passed the Pilot Hidge, between 8 p.m. and mid- 
night of the 30th. It advanced in a northerly direction very slowly 
from midnight, retarded by friction with the land, turning round 4o tlie 
westward fdong a path with less resistance, with probably a sncutller 
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radhis. It inoreased in extent and velooitj of pmpagalion, a§ ii moired 
over a freer course towards Balasore. 

^^ The following table shows the approximate track of the centre : — 

June 30, 10 p.m 20° 40^ N. 87° 55' B, 

Midnight 20^ 55' „ 87° 50^ „ 

Jnlyl, 3a.m 21° 8',, 87° 45',, 

8.30 a.m. 21° 9',, 87^10',, 

11a.m. ... 21° 7' „ 86° 45',, 

^^ It is probable that, previoas^to the formation of this vortex, another 
distinct vortex had been formed on the 28th, in about the same place — 
viz., Lat. 19° 50' N., Long. 89° E. — ^but it appears to have been almost 
stationary, and to have broken up on the morning of the 29th.'' 

The cyclone did not travel over much more than 300 miles, but obser^r 
vations made on the land, at Akyab, Chittagong, Calcutta, Saugor Island, 
and Madras, together with reports derived from no less than 26 vessels' 
Qnduding die lightships), give a very good account of, and are very con- 
clusive in respect to, the wind and weather all round the coast and on 
the bay for many days. With all the vessels the gusts of winds are 
describBd as something fearful, and all agree in their description of the 
height and force of the waves ; indeed, the tremendous cross sea, ^^ which 
is reported never to have been equalled in the bay," was the speciality of 
this cyclone. 

One vessel, the Sophia Joakim, appears to have been in a difficult and 
dangerous position on the 29th, with a lee shore to the north and the 
cyclone to the south ; afraid to heave-to, she had to make a fair wind of 
it. On this circumstance, Mr. Willson observes that " running round 
a cyclone is always dangerous, more especially in those of small radius, 
ana it is liable to be forgotten that the mnds do not revolve round the 
vortex in circles, but along in-moving spirals^ so that a course before the 
vnnd must inevitably bring a ship sooner or later to the centre.^* 

Again, ^^ I wish to draw particular attention to the following modem 
devejbpokeixL of the lams of cycUmic starmSy for the disregard of this law 
m^ay Md, aiid has led, to nany loflses ai sea. ^ The direction of the 
wind, eapedally at a distance, is far from being at right angles to the 
besring of ^e centre. The wind does not revolve round the vortex in 
cindea^ bot along incurving spirab, difibring two, three or more points 
from Ae tangential circular directions.' &noe a ship, when running 
up the bay with a 8.W. gale, squal^ torrents of rain, a barometer 
fiuling lamdly, and every appearance of a cyclone, has no right to 
condude mat the centre bears N.W., and that therefore a North or 
N^N.E. course is a safe one. The centre, if at a distance, may bear 
Korth or N.N..K, and a northerly course may run the ship into it, 
particularly as it may ber then almost stationary. ^ The safest course 
jgeems to be to lie-to, and watch the barometer and wind, till the bearing 
of the. centre be known with some certainty.' 

^^ It must be borne in mind that, before any vortex is formed, .g^aboa^ 
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blow towards, and round a conridfirable belt of low preisnre. In deter- 
mining ilie changee of position of the centre of a cydone from the 
▼eering of the wind, it mnst be borne in mind that the direction of the 
corrents is not round a circle, bnt in a spiral, differing about two points 
or more from the circular direction, althouffh close to the centre^ the 
direction is probably more nearly dicular. I use the following role for 
the Northern Hemisphere : — ^ 1x) find the bearing of the centre, ita$id 
with your faee to the wmd^ and meoiure round to your right hand «ufe, 
about ten points {not eight). When the centre is at a distance, it may 
bear eleven, twelve, or thirteen pointtf from the direction in wnidh the 
wind is blowing. For the Southern Hemiiphere the ten points would be 
measured round to the left /' 

^^ When a ship cannot get out of a cyclone, and is obliged to lie-to, 
the well-known rule is : — ^^ When in the right hand semicircle, heave-to 
on the starboard tacky and when in the left hand semicircle, heave-to 
on the port tack, in both hemispheres,^ A ship heaving-to on the wrong 
tack in a cyclone must drift into the centre, as it passes, and be taken 
aback by the veering of the wind." 

The Law of Storms now enters on a new phase, to appreciate which it 
will be necessary to briefly erolain certain Ibarometric phenomena inti- 
mately connected with atmospheric circulation. 

The navigator who, day by day, or at shorter intervals, records 
atmospheric pressure, as indicated by the barometer, in a graphic form, 
understands that such a projection represents (according to ms limited 
observations, and hence imperfectly) a barometric isurve for the route he 
has traversed. K, after a somewnat similar method, but from more 
exact and continuous observations made at many different places, baro- 
metric curves be drawn to show the mean annual pressure of the 
atmosphere over certain parts of the globe, as, for example along meri- 
dional lines between Lai 80^ N. and 60° S., it will be found that how- 
ever much these curves 
vary in curvature over 
different meridians they 
are characteristically 
alike in this — that there 
are two parts indicative 
of a higher pressure 
than elsewhere, so that 
on viewing them trans- 
to the meridian. 




i. e. m the direction of the parallels of latitude, they would present the 
atmosphere which encircles the globe as apoortioned into five distindi 
bands or areas, viz., two of high pressure and three of low pressure. 

(See Fig. 24 above, in which the upper cnrve represents (ronffhly) the atmospherie 
pressure over the meridian of 2(f W., and the lower curve we atmospheric ms- 
amc over the meridian of 100^ E.) 
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To Mr. A. BucHAK (in 1868) is dae the credit of having been thd first 
to approximately solve the physical problem of the distribution of 
atmospheric pressure^ and his views have since been corroborated by 
WoJBiKOF and others. In respect to the mean annual pressure, 
Mr. Bachan deduces the following important general conclusions: — 

" There are two regions of high pressure — the one north and the other 
south of the equator — passing completely round the globe as broad belts 
of high pressure. They enclose between them the Tow pressure of the 
tropics, through the centre of which runs a narrower belt of still lower 
pressure, towards which the trade-winds blow. Since these belts of 
aif^ pressure can only be maintained by air flowing in upon them in the 
upper regions of the atmosphere, it is towards these belts of high 
pressure that the upper currents of the air must flow. The southern 
belt of high pressure lies nearly parallel to the equator, and is of nearly 
uniform breadth throughout; but the belt north of the equator has a 
very irregular outline, and great difierences in its breadth and in its 
inclination to the equator, — these irremilarities being due to the unequal 
distribution of land and water in the JNorthem Hemisphere. Considered 
in a broad sense, there are only three regions of low pressure — one round 
each pole, bounded by, or contained within, the belts of high pressure just 
described, and the equatorial belt of low pressure. The most remarkable 
of these, in so far as known, is the region of low pressure surrounding 
the South Pole, which appears to remain pretty constant during the whole 
year. The depression round the North Pole is divided into two distinct 
centres, at each of which there is a diminution of pressure greatly 
lower than the averap^e north polar depressions. These two centres lie 
in the north of the Atlantic and Paciflc Oceans respectively." 

These belts following the course of the sun, change their form and 
position, month by month, more or less rapidly according to the relative 
oistribution of land and water. They have more uniformity in April 
and October, when atmospheric pressure appears to be more uniformly 
distributed over the globe, than during the other months of the year, 
while in January and July, the representative months of extreme seasons, 
ooems the greatest deviation from the annual mean. 

Ol die latter months Mr. Buchan remarks : — 

*^In January the highest pressures are over the continents of the 
Korthem Hemisphere, and the larger t)ie continental mass the greater 
the pressure; tne lowest pressures are distributed over the northern 
parts of the Atlantic and Pacific, South America and South Africa, and 
the Antarctic Ocean. lii Central Asia the mean pressure of the 
atmosphere in this month is fully 30*40 inches, whereas in the North 
Atlantic, round Iceland, it is only 29*34 inches, or upwards of an inch 
lower tiban in Central Asia. This area of high barometer is continued 
westward through Central and Southern Europe, the North Atlantic 
between lat. 5^ and 45^ N., North America (except the north and north- 
west part)« and the Pacific for some distance on either side of lai. 1^^ 'S.a 
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it 18 thus an exaggerated form of the high belt of amraal mean pressure, . 
— spreading, howeyer, over a mnch greater breadth in North America,; 
ana a still greater breadth in Asia. 

^^ In Jtdt/y on the other hand^ the mean pressure of Central Asia is onfy ^ 
29*47 inches, or nearly an inch lower than during January; or,' 
putting this striking result in other words, about a thirtieth of Hae pres^' 
sure of ilie atmosphere is removed from this region during the hottest; 
months of the year, as compared with the winter season. The lowest^ 
pressures of the Northern Hemisphere are now distributed over the'- 
continents, and the larger the continental mass the greater is die^' 
dq>re8sion. At the same time, the highest pressures are over the ocean, 
between lai 50^ N. and 50^ S., particularly over the North Atlantic and 
North Pacific, between lat 25° and 40° N.; and in the Southern 
Hemisphere, over the belt of high mean annual pressure, whioh in this' 
month reaches its maximum. Pressure is high in South America and in 
Australia, just as in the winter of the Northern Hemisphere pressure is 
high over the continents." 

The distribution of atmospheric pressure at different seasons is best 
elucidated by maps of the earth's surface on which the various belts of 
pressure are delineated in two different colours, as in Buohan's " Intro- • 
ductory Text Book of Meteorology," or WoJBlKor's ^^ Atmosphariscke 
Circulation," to which the reader is referred for a fuller exposition of thd 
subject. For the present it is deemed sufficient to project the substance 
of the foregoing remarks into curves. . 

A mean or average value is often but an inadequate expression 
for extreme differences, and this is especially the case in respect 
to meteorological phenomena, as may be seen by a comparison of 
the curves of atmospheric pressure in Figs. 24 (p. 80), 25 and 26. 
which are given (in each) for the same meridians, viz., 20° W. and 
100° E. 

The meridian of 20° W. passes along the length of the Atlantic, and 
wholly over water, with 
the exception of Iceland ; 
comparing the January 
ourve of pressure (Fig. 25) 
withthatof July (Fig. 26), 
there is a difference be- 
tween them which is most 
marked in the vicinity of 
Iceland, lat 62° N., but 
which is also suflSciently 
characteristic in the equa- 
torial regions, where the 
belt of calms (or area of 
low pressure), towards which the trade-winds blow, shifts its positioa' 
iiarough several degirees of latitude, and the area of lawe$t pressure from 
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]bL 2^ or 3° N. in January to lai 11° N in July ; and where also the 
parte of the curve which 
represent the belts of high 
prefigure (in lat 25°to30°) 
OB the polar sides of the 
trades show the greatest 
change in the Southern 
Hemisphere. The exces- 
sive low pressure of 
JiitQuarj, with its con- 
oomitant storms, in the 
vicinity of Iceland, disap- 
pears in July, while in ^^^__^^^_^^^_^^_^__^^^_^ 
the region of the great 

Southern Ocean the pressure remains comparatively unaltered,^ and 
always abnormally low. 

The meridian of 100° E. mainly passes over land (Central Asia) in 
the Northern Hemisphere ; but over the ocean south of the equator ; hence 
the two seasonal (January and July) curves of pressure ai^ markedly con- 
trasted, nor do they bear the slightest resemblance to the curves which 
pass over the oceanic meridian of 20° W. ; they, in fact, illustrate the 
effect of the irregular and unequal distribution of land and water, and 
show the difference which characterizes areas of pressure as principally 
influenced through one or the other element; thus, it is the northern 
portion of the curve which undergoes the greatest change : in January, 
from the high pressure region of Central Asia the N.E. monsoon blows 
towards the low pressure area, in lat. 5° S.; in July a reversion occurs, 
and from the vicinity of the equator the S.W. monsoon blows towards 
the same region of Central Asia, which is now one of remarkably low, 
as it had previously been one of remarkably high, pressure. — {See 
Figs. 25 and 26). 

Exactly as the inter-tropical winds — the perennial trades and the 
periodical monsoons — ^are connected with and influenced by belts of high 
aii(|,|ow preasure, so are the prevailing winds, and hence the climate of 
e^^fUg: ,pa3rt of the globe. With the march of the sun from one side of 
BQator to the other, these belts (and with them the whole atmos- 
qoake annually one general oscillation — northwards in the 
, spring, southwards in the northern autumn — ^not in one nnin- 
l movement, but by a series of minor vibrations, until they have 
i their most northern or southern limit, when the oscillations recur 
h opposite direction. 

))9be purpose has here been to indicate in a general way the geographical 
distrilMtlioii of the belts or areas of high and low pressure, — not to 
enquire into their cause — ^whether they originate from temperature and 
humidity, or from these and other motive forces, the relation of which is 
at pieaent little understood, for as Prof. H. Mohn says, ^^ the dh^ 




84 HI8T0BT AND DEVKLOPIOBNT 

problem in meteorology is the law of the variation of atmospheric 
pressure, and we may consider ourselves only on the threshold of a 
Knowledge of it."* As a matter of fact the ^neral atmospheric cir- 
colation is intimai;ely connected with, if not entirely dependent on, these 
areas ; and as, on a large scale, the prevalent winds ana general climate 
of tropical, extra-tropical and polar regions are more or less due to them, 
so, on a smaller one, all fluctuations of wind and weather have th^r 
origin in local and temporary variations of pressure. 

And how does the general circulation take place ? An area of high 
pressure indicates a superflniiy of air; an area of low pressure a 
deficiency of air ; wind, which is simply air in motion, in flowing away 
from the area of high pressure circles round it with the sun, and towards 
and around the area or low pressure against the sun, in each hemisphere. 
The Trades, the Monsoons, the S.W. winds of Northern regions, and the 
" brave" N.W. winds of the Great Southern Ocean, all speak to the same 
efiect ; and so, in a similar manner, wherever there is a local and temporary 
disturbance of the atmosphere, whether resulting in a high barometer, or 
in a low barometer as in a cyclone, the system of circulation is universal; 
and, being so, it is on this that Buys Ballot has based the ^^ Law of the 
Winds" which goes by his name, viz., the wind always flows from the 
region of the higher to that of the lower pressure, veering, in consequence 
of the earth's rotation, to the right in the northern hemisphere, and to 
the left in the southern hemisphere. 

' Dismissing this law for the present, and turning from areas of pres- 
sure which influence the general atmospheric circulation to those which, 
though they appear to have but a local origin and temporary existence, yet 
not unfrequently take a wide geographical range, as is the case with 
storms, and especially those of the tropics, — it may be premised that in 
this connection, as an area of low pressure has been called a cyclone^ so 
an area of high pressure has been termed an antircycloney owing to the 
reversal of the order of the circling winds. 

Areas of Low Pressure^ or CycUmes, — In the northern hemisphere {see 
Fig. 27) the wind circles round the central area of lowest pressure in a 
direction against the sun^ or contrary to that of the motion of the hands 
of a watch. In the southern hemispherej (see Fig. 28) the wind circles 
round the centre of lowest depression in a direction also against the 
sun (astronomically considered), but this motion is there similar to that 
of the hands of a watch. But so far as observation goes — ^shown by 
an examination of the weather maps of the northern hemisphere, and 

* As to the question of the origin of these areas of high and low pressure, respecting 
which there is some controversy, it may be well to quote an observation of DoVK'a— 
•* Whenever two phenomena constantly occur together, we may, with some probability, 
presume that one depends on the other in the relation of cause and effect. Bnt it mSi 
remain to be decided which of the two is the cause and which the effect, because it is 
not impossible that both phenomena may be the result of a third phenomenon ; nor, in 
fact, can it be at once decided whether, when one of the phenomena is really the imme- 
^te effect of th^ other, the 0ame result may not be brought about in a different way •'* 
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indicated by the reports of Mr. Mbldbum at Mauiitias, and those of 
Mr. WiLLSON at Calcutta — 
this circling takes the form 
of a spiral, — ^the tendency of 
the wind being inwardsy and 
towards the place of lowest 
. barometer, at an angle which 
Mr. Olement Ley estimates 
to be about 69°, but which 
Mr. BucHAN concludes to be 
generally from 60° to 80^, 
iliough sometimes as small 
as 45^, and on rare and 
peculiar occasions as much as 
80^ to 90^: thus the direction 
of the wind is intermediate 
between that of the commonly 
accepted theory of rotatory 
gales — winds blowing in circles returning on themselves — ^and the directly 
in-blowing theory of Espy, but more nearly approximating to the former 
than the latter — the inclination 
being rather centrifugal than 
centripetal. 

The/orce of the wind in a cyclone 
— ^in fact in all storms, and when- 
ever wind blows around an area of 
low pressure — varies in di£Perent 
parts according to the amount of 
difference in uie pressure over a 
given distance which is called 
the barometric gradient. Now, 
an isobar is the line (curved, 
circular or irregular) which 
passes through all places that 
*iit any given time have the baro- 
meter at the same height, thus, 
in Fig. 28 the outer irregular 

curve mdicates in every part of it a barometric pressure of 29*7 inches, 
the next (inwards) a pressure of 29*5 inches, and so on. Begions of 
both high and low pressure are surrounded by such isobars Le, by 
lines of equal barometric height. An area of low pressure has them 
crowded together, — ^generally more crowded on one side than on the 
other; and the wind will be strong in proportion as the isobars are 
nearer, or in other words, to the steepness of the barometric gradient* 

* The velocity or strength of the wind greatly depends on the difference of the baro- 
metrical readings over a given distance ; if, with three places xy Zf each successively 
50 milefl apart, the difference of readings is greater between y and z, than between sb anid'v^^ 
it wiU blow stronger between the former (y z) than. t\ife \«\Xi^^ (^« '\j^ \ M ^^'sswi N& ^'c* 
difference in the barometrical readings there will \^ no mndu 
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Thus in Figs. jW and 28, at the parts of the diagrams marked a, where 
the isobars close on each other, the wind will be stronger than at 6. 

Oonneeting these diagrams with the hurricanes or cyclones of the 
tropics ; it will be seen that the direction of the wind at any part will 
much depend on the shape or form of the area of low pressure ; and 
the strengOi of the wind upon the distance separating successire 
isobars, 

Areoi of High Prm$ure, or AnH-etfclones.—Whereyer there is an area 
of low pressure there most be in the vicinity (so to speak) one or more 
aieas of high pressure,— over which the isobars are more widely separated 
than is the case with those appertaining to cyclonic areas, and generally 
with greater irregukrity of form ;— the winds are light, the weather fine, 
and the sky dear, especially at the centre. From the centre of highest 
pressure the winds stream out- 
wards (tee Fig. 29), often 
nearly at right angles to the 
isobars, but, as they pursue 
their course, they turn in an 
opposite direction to that as- 
sumed by the winds blowing 
inwards upon an area of low 
pressure — hence, with watch 
hands in the northern hemis- 
ph«*e, and against watch hands 
in the souuiem hemisphere. 
These are anti-cydones in 
contradistinction to cyclones, 
and their meteordogical 
difference is exceedingly well 
marked; not cmly do they 
diffiBT as regards the direction 
and cirding of the winds, but 

the temperature and humidity of the winds connected with each have 
perceptibly distinct characteristics ; together, they are the concomitant 
agento in all atmospheric disturbances ; but it does not follow that every 
cyclone, considered from a meteorological stand-point, is a hurricane. 

As these areas of maximum and minimum pressure are connected 
together at the surface of the earth by horizontally-flowing currents of 
' air, and since the outflow from the anti-cyclone must be replenished and 
the inflow to the cyclone must be carried away, it is the most accepted 
view that the air ascends over areas of barometrical depression (cydone) ; 
and descends over areas of barometrical elevation (anti-cyclones) ; from 
which it is farther inferred that in the upper regions of the atmosphere 
.the conditions of pressure must be reversed as compared with those 
bdow ; in other words, over an area of low pressure there must be an 
ezoesa of pressure at a certain level, causing an outflow of the air which 
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is rismg ; and conversely over an anti-qjcloiiic area there most be a 
deficiency of pressure at a certain height, the tendency of which is to 
attract the air towards the region of its existence.* 

It mnst be borne in mind that what has here been said of areas of 
high and low pressure, and their geographical distribution, has incidentally 
been introduced to explain to the seaman and general reader, in as brief 
a manner as possible, the connection of such areas with storms — ^not to 
discuss a sn^ect that is now engaging the attention of the best meteoro- 
logists of Europe and Amenca ; the writer is conscious that the 
remarks, with the accompanying diagrams, can give but the rudest out- 
line of an alUimportant branch of meteorology, f 

Within the last few years meteorology has been studied on a sounder 
and more philosophical basis than formerly; and, in that department of 
the science bearing especially on temperature, moisture and pressure, 
together with the winds, research, or in other words systematized 
in?e«kigation founded on carefully recorded observations, has taken the 
pfem of pure conjecture based on imperfect data ; much has been learnt 
bttfe mam more remains unknown ; discussion and controversy are 
esntfally rif e on the continent, where the constant topics are — ^hygro- 
imtno questions — causes of barometrical depressions — the barometor 
ad» leu pressure of the air — ^relation between pressure and vetocify of 
wlnd^^Hrelation of the velocity of the wind to tne gradients — ^the emct 
ol^'MinfUl on the barometric pressure — ^the distribution of tomperatnre 
w^^ ascending current of air — ^the origin and theory of storms — ^in 
faioik' wiiatover tonds to improve our knowledge of the physics of the 
afabKmfaeric with its vapour, — ^together with the mechaniod effects of 
saMiqing. descending and horizontally-flowing currents of air, on which 
dtaimds the theory of all atmospheric circulation. There can, however, 
beiao question that a more systomatic enquiry into the character of 
tropical 6torms is *at present a great desideratum ; for as yet, excepting 
the obeervalions of Mbldruv, Blanford, and Willson, whatever is 
known of the cyclone, as a hurricane, has been derived from extra- 
tropical, and principally high northern, sources ; but that knowledge, so 
far as it goes, does not lead to any other inference than that the cyclonic 
storms of all regions are very much alike — though it seems not impro- 
bable that those of the tropics may within a limited area be more 
persistently severe and destructive. It is hoped that, in the interest of 

* Besides Bttchak, Wojbikof, Mohn, and others, who agree on this point Prof. Hildb- 
BBAUDSSOK, from observations of the cirrvs clond, shows that air flows, away from 
centres of minima, and towards centres of maxima, in the upper regions of the atmos- 
phere. 

t At the last annnal meeting (1876) of the Meteorological Society, Dr. Mann, the President, 
in his address compared the meteorological doctrine of high and low pressure areas of 
the abnosphere, and of the movement of currents of the air under the influence of the 
barometric gradient, to the Newtonian doctrine of gravitation in astronomical physics, to 
the Daltonian hypothesis of atomic proportions in chymistiy, to the dynamic theory of 
the tides, and to Avogadro's law of the uniformity of the atomic constitution of gases 
under like conditioois of pressure and temperature. 
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navigation^ onr Meteorological Office may shortly be able to throw new 
light on this important subject. 

The latest advocate of the purely circular theory of storms is • 
M. Fate, whose essay appeared in the " Annuaire da Bureau des Longi- 
tudes '' for 1875 ; it was written to uphold the old views in opposition to 
those of Mbldrum, as well as to controvert the theory of some oon-^ 
tinental authors who had lately maintained the efficiency of ascendii^: 
currents of air, and an upward motion, as the first cause of a whirlwind 
He endeavours to establish the reasonableness of most of the theories of : 
the elder cyclonologists, and advances others of a later date — showing : 
that cyclones, and M similar phenomena, are descending currents of air 
of a conical form, Uke the whirlpools and eddies that form in water, and 
that their origin must be sought for in the upper regions of the atmospherei^ 
the progressive motion he takes to be due to the upper part of the 
cyclone being dragged along by the upper current in which it takes its. 
rise ; and he considers that waterspouts and whirlwinds (trombes) come 
into the same category as cyclones and hurricanes. Fate's proo& being 
disputed by Psslin and Oouste, and the invalidity of his arguments 
being poin'ed out, — on returning to a re-discussion of Meldrum's notice of 
the Mauritius hurricane of February, 1860, he endeavours to show that 
the storm was reaUy circular, but modified by the action of the S.K 
trade-wind — ^the circular form being well developed in front, while the 
winds in the rear were centripetal ; he at the same time, affirms that 
observations made at sea are not so accurate as desirable for the pur^ 
pose, which is a rather good joke, considering that the circular titeoiy was 
mainly based on data derived from ships' log-books. 

A recent American contribution to the theory of storms by Prof. 
W* Blasius seems to indicate that the storm area is a region of conflict 
between two opposing currents of air — where the equatorial and polar 
currents come into collision. Dis- 
carding on the one hand the rotary 
or cyclonic, and on the other the 
centripetal, theory as proposed 
respectively by Redfield and Espt, 
he asserts that storms assume the 
the form of an ellipse, in which the 
winds blow in straight lines from 
the circumference towards the region 
of the uprising equatorial current, 
and that the barometrical depression 
is only a secondary efiect of the 
collision of the two winds, and not 
the original exciting cause of the 
storm* He also divides storms into 
two classes — North-East, or those of winter, and St/uth-East, or thow 
of summer; and shows that each is connected with its own peenliar 
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dpncL (Fig^ 80 is ihe form of the S.E. stonn contrasted with a. 
oircular one.) After pointing out that the old roles of the circular theoiy 
are worse thai^ useless^ he propounds new rules adapted to his two forms of 
storms. The work is that of an observer, and the statements are given 
with much positiveness ; but the inferences are not always correct, 
though several of the weak points in meteorological reasoning are well 
exposed ; and the author's remarks are chiefly valuable as showing that 
lihe circiQar theory of storms requires re-consideration. 

In passing on to indicate the prevalent hurricane seasons in different 
rdgionsy ana to summarize the old and new rules for storm-sailing, it 
may b^ well to quote Mr, Buchan on the theory of cyclones : — 

"He spiral rotation, instead of the purely circular. rotation, of the 
winds in storms, completely alters the whole complexion of the question 
oi the theoiy of storms. For since it follows from it that enormous 
quantities of air are constantly being poured all around into the area 
of the storm, and since, notwithstanding these accessions tending to 
increase the pressure, observation shews uiat the pressure is not thereby 
increased, but on the contrary sometimes diminished, we are forced to 
the eoTUihrnouy tluvt^from a large area within and about the centre of the 
storm a vast ascending current must arise into the upper regions of th4 
atmosphere; and arriving there must flow away over into neighbouring 
regions. The physical cause of the ascending currents is to be found in 
the moist and warm, and therefore light, air which all observation shews 
to prevail in the front and in the central part of storms. And since 
most of the rain which accompanies storms falls in those parts of the 
storm, the barometer will be still further reduced by the removal of 
the elastic aqueous vapour which is condensed into rain-drops, and by 
the latent heat set free in the condensation of the vapour." 



HUEBICANE SEASONS AND STOBM-PATHS. 

North Atlantic. — M, Andre Poet, of Havana, has given a chrono- 
logical list of every hurricane in tlie North AtlantiCj of which any 
record can be traced from 1493 to 1855^a period extending over 363 
years — ^and they amount in the aggregate to 355*; tlieir distributionj 
according to the months in which they occurredj appears to be as 
follows : — 



January . . 


. 5 


February , 


, 7 


Marcli . . 


. 11 


April . . . 


. 6 



j^K March ... 11 July . 
^^m April .... 6 AuguM 

90 that the fotir months, Jnly^ August, 



May . . • . 6 

. 10 

. 42 

, 96 



S^temhm- . 


. 80 


Octoh&r . . 


. 69 


November , 


, 17 


December * 


, 7 



September and October^ may be 



said to constitute the hurricane season of the North AtJantiCj since the 
record assigns 287 to those months against 68 for the remaining months 

* AfcTV of the instances recorded are undoubtedly duplicates; others, tiiat occorred 
within two or three days ol each other, qxe examples of a huixicftne following nearly 
'te* tfa^ tKiq«k' of ^ predecessor, 
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of the year. He eztetit of snr&oe maybe divided in fire axeaa^tii 
Mows :— (1.) The Went African ; (2.) the West Indian, inoliidiB| Ae 
Qtdf of Mexico ; (3.) the Eastern seaooard of North America ; (4) the 
Central Atlantic ; and (5.) the Northern and Eastern AthnttoN; 
respecting each of which some remarks are necessary. ^^^: 

(1.^ The West African area includes the yicinitjr of the Cape Verde 
islanoSy the Canaries and Madeira. Of the six hurricanes menupned by 
Post, three are stated to have occurred in the month of September off tb 
Cape Yerdes, — to which may now be added another, in 1872^ al^ in 
September, which took a general N.W. by W. direction^ from lat 12*N„ 
long. 224^ W. towards lat. 17^ N., long. 30*^ W. (Annaka Bjfm^ 
grapM^lues). Numberless vessels are constantly traversing that part ^^ 
Atlantic, yet the records of such storms have hitherto been few^ tbbnd. ib 
that loc»EUity, and during that month, all the elements which give hirw tiii 
hurricane are present — ^the area of lowest mressure lies just south of 'flii 
islands, near lat. 12"^ '^-t^^g- ^^"^ ^ ^^"^ ^-^ ^^ two opposing idii^ 
(Hie aja. Trade and S.W. Monsoon) in dose proximity to eadi 6<fiii-p 
(he Trade increasing in force and pushing to the southward. Of ^e 
remaining three hurricanes^ one occurred m October, one in NoTemh^, 
and the other in May, near the Canaries and Madeira ; and of tliese 
soant)r particulars are known, except that the October storm of 1842 
was (according to Sir W. Bjeid^ very destructive, and took a route 
towards Sevilfe and Lisbon, ana that all three wproximated to the 
curvature of the African coast. The Canaries and Madeira are near the 
southern edge of the region of sub-tropical rains, and ^les are expected 
from the miadle of October to December, with the moist S.W. winds. 

(2.) The West Indian area, including the Gulf of Mexico and southern 
part of the Caribbean Sea, is the region of the tropical hurricane in the 
North Atlantic. The examination of the records of a hundred years 
gives 215 hurricanes (including NortheT8\ which, as regards the month, 
appear to be distributed as follows : — 

January . . 

Febmary . 

March . • 

April . . . 

BO that July, August, September and October constitute the trtie 
hurricane season of the West Indies, while that of the Northers in tie 
Gulf of Mexico extends from September to March. The soirdiem poH 
of the Caribbean Sea is not wholly exempted, though it cannot be said 
that there is a hurricane season, since at wide interval four of tbabe 
storms have taken place in September, one in December, and otif In 
January; Trinidad more frequently experiences the storm-wave tlian 
the storm itself, but of the three hurricanes recorded as having visH^ 
the island, one occurred in August and two in September, within an 
mtervalrf four years. 

(3.) The Eastern seaboard of North America is very freqiieiilly viiuM 



5 


May . . . 


. 


8^imnhtr • 


. 51 


2 


June . . . 


. 4 


Octoher . . 


. 40 


6 


July , . . 


. 29 


November • 


. 12 


1 


August . . 


. 6a 


December . 


. 6 
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'.ihb Wart Indian hurricane after recurvatore, hence many of ihost 
nems already mentioned on p. 90 are common to the two areas. There 
*^iiia others, howeyer, the records of which exclusiyely relate to the seab^urd 
wf^Ae United States, Nova Scotia, and Newfoundland, together with 
tfaa Bermudas, and Iheir distribution appears to be as follows : — 



fill: 



Januaij • • • 

Mmiaiy. • • 

March • • • 

April • • • • 

1 and 



6 May . 

1 Jane . 

July . 

3 Angost 

2 are approximately 



3 September • • 6 

2 October ... 10 

6 November . • 7 

7 December • . 7 

connected, the paths of the 



_^ preralent in the two regions may be taken together ; but any 

jj^tenmk to classify them so as to obtain a characteristic or ** habitual 
iMi|i mpntii by month will utterly fail; — ^yet, from a 



them in the aggregate, the paths of the 



seasonal poini^ and 
earlier hurricanes 






iy differ in form, and must be determined by a very different 

of atmospheric circulation, from those that occur at a later date. 

Big. 81 represents that portion of the Atlantic basin included firom 

10^ to 50^ K, and from long. 40^ to 100^ W., with the varied 

of the principal storm-tracks from June to Decembv, both 







months inclusive. The typical progressive movement is first N. W.-ly, and 
, fhea N.B.-4y.— the place of reourvature being somewhere between lai 27^ 
■ and 84^— giving an approxunately parabolic curve ; but this is not per- 
liUtont and invariable. At the beginning of the season a storm nwiy 
\ «ak» the form (with a short course) represented by curve a ; occasionally, 
.Between June and October (both inclusive), it may assume a more rwti- 
: bmr dffeotion, towards the West or W.N. W., across the tanbbean Sea, 
"of Gulf of Mexioo, as at 6 and d ; the typical and most predominant 



«..« rf the West Indian hurricane, with its course along the seaboard of 
the United States, appears in August and September,— occasionally, 
however, in October, as shown in curves c, Syfrnig; but a very common 
track for the October storm is represented by curves A, % and i— espedaUy 
tbe latter^ the course being N.N.B. and N.K.; while the November and 
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December, as well as same of the Ootober, storms originate cm Hib 
American continent^ and take an E.N.E. to N.E. course (as k and L). 

The direction (so far as known) of all the West Indian storm-pailis 
recorded in Poet's catalogue, was from the equator towards ike polet^ 
with the exception of one, — that of October 10th, 1847, which, ooqh 
mencing in the Atlantic, eastward of the Windward Islands, crossed 
Tobago to the mainland of South America — thus, in its westwardly 
progression, moving obliquely towards the equator. 

Sedfisu) had shown that some of the West Indian hurricanes com- 
menced in the eastern part of the North Atlantic, near the African coast, 
and it is interesting to find that the Meteorological Office maj throw 
more IL^ht on this point In the latest publication* of that department^ 
Capt. ToTNBEB observes that ^^ the lo^ of two ships show that a 
hurricane originated in about 11^ N. and 32^ W., in August, 1871 ; at 
midnight of Sie 17th its centre seems to have been in about 13^^ N. 
and 3o° W.; a hurricane going to the W.N.W. also passed over the 
island of St. Thomas, at me rate of 17 miles an hour, on the 21st; 
there can be little douot this was the same hurricane, and if so, it must 
have travelled about W. by N. at a rate of nearly 18 miles an hour 
between midnight of the 17th and its passage over St. Thomas on 
the 21st ;" and, again — ^^ in the part of the sea where some of the West 
India hurricanes originate, fresh N.E.-ly and S.W.-ly winds are in 
close contact, and the route which they take is to the southward of a 
permanent area of high pressure.*' " A southerly wind is retreating 
before tibe advancing N.E. trade during the months in which We^ 
India hurricanes prevail," and ^^this origin between opposing winds 
agrees with ti^e researches of Meldbum in Mauritius, ana Willson in 
the Bay of Bengal" 

(4.) Of the storms of the Central Atlantic very little is known ; it was 
the opinion of Mr. Hunt (Consul) that the heavv gales ofi* the Azores 
were in some instances, and in some way, related to the West Indian 
hurricane, — ^which is not unlikely. 

(5.) The meteorology of the Northern and Eastern Atlantic is now 
receiving considerable attention in the Meteorological Offices of England 
and France, from the Deutsche Seewarte, and in America. The precise 
connection of the later autumnal, the winter, and the early spring gales 
with neighbouring areas of high and low pressure, is a subject yet to be 
worked out It is an opinion that a cyclone, properly so called (by 
which is meant a circular storm) cannot be experienced out of the tropics ; 
but storms of a very cvclonic type are certainly prevalent in high 
latitudes — ^north and south— of which numerous instances are on reooid; 
there is not sufficient evidence to determine whether these are related 
to tropical progressive hurricanes, though it is not impassible that the 
latter might work (widely) round the areas of permanent high pressture ; 
nor is it by any means dear that cyclones or hurricanes first sweep the 

i * Phrsioal Geograpliy of the part of the Atlantic between 20° 1^. and 10° S., and 
ibetjweea \(f to 40*^ W., by Oapt. Toynbee, F.B^.B., F.B.a.S.,>&c. - * 
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Bonthem part of the North Atlantic, recurve, and finally reach Europe ; 
it is indeed difficult to trace a storm across from America to Europe. 
An extensive storm-path may in reality only indicate a succession of 
storms — ^produced rapidly, as the result of successive atmospheric dis- 
turbances, and newly created local areas of low pressure. 

Southern Indian Ocean— Mauritius and Reunion.— Mr. 
Meldbuh and M. Bbidet are the great authorities on this part of the 
ocean, and the former has given very elaborate tables illustrative of the 
periodicitt/ of Cyclones and Kainfall in connection vnth Sun-spot periodicitt/. 
From 1731 to 18i4 only 22 Mauritius hurricanes are on record, but this 
Imperfect list might give merely those that were remarkable for their 
destructive efiects on the island. The number of cyclones for each year, 
ftwn 1847 to 1873, is as follows,— force from 9 to 12 :— 



Years. 


Hurricanes. 


storms. 


Whole 
Gales. 


strong 
Gales. 


Total 
Cyclones. 


1847 


5 











5 


8 


6 


2 








8 


9 


3 


2 


3 


2 


10 


1850 


4 


3 


1 





8 


1 


4 


2 


1 





7 


2 


5 





3 





8 


3 


1 


1 


5 


1 


8 


4 


3 


1 








4 


5 


3 


2 








5 


6 


1 





2 


1 


4 


7 


2 


1 


1 





4 


8 


3 


1 


3 


2 


9 


9 


3 


2 


6 


4 


.16 


1860 


7 


4 


2' 





13 


1 


5 


2 


2 


2 


11 


2 


4 


2 


2 


2 


10 


3 


5 


2 


1 


1 


9 


4 


2 


2 


1 





6 


5 


2 


2 


3 





7 


6 


1 


4 


2 


1 


8 


7 





4 


2 





6 


8 


3 


2 


2 





7 


9 


3 


1 


3 


2 


9 


1870 


2 


1 


5 


3 


11 


1 


3 


2 


3 


3 


11 


2 


6 


5 


1 


1 


13 


3 


4 


5 


3 





12 


Total. 


90 


55 


67 


26 


227 



And the following table gives their distribution according to the 
months of the year : — 

Jirne .... 2 October ... 2 February . . 45 

July .... 2 November , . 24 March ... 38 

August ... December . . 20 April ... 34 

' September. • | January , . 46 May . • « « ^ 
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Thus, January, February, March, and April are eaentially tbi 
hnrricane season^ but OTcloneaarebyno means unfrequent inNovember^ 
December and May. It also seems highly probable that (as a rule) ths 
more easterly, and the lower the latitude of, their origin the lower tiie 
parallel on which they wiU recurve, — the more west^ly their place of 
commencement the greater their sweep in latitude, — and that though 
they may bend or curve to the southward, they do not always taba a 
8.E.-ly profession, but should they do so their path in that direction 
is very limited compared with the N.E. track of the West Indiaif 
hurricanes. 

The cydones of the Indian Oeean are invariably attended YnKb 
torrential rains. 

The cyclones of the Mozambique Channel in January take a &Wtf4)r 
direction towards the African coast. Those off the N.W. coast cf 
Australia — or, more properly, between it and the south shores of Jsvi^ 
Sumbawa, and Timor — as well as the few off the West coast of Ausbalii) 
between lai 23^ and 30^ S. (season from December to May) seem to hi 
more or less influenced by the contour of the Australian land,— 4ut, 
nevertheless belong to the Southern Indian Ocean type. : j 

Bay of Bengal.— Lieui -Col. Oastrell and Mr. H, F. BLAKVOliiy, 
when discussing the cyclone of October 5th, 1864, which passed wer 
Calcutta, appended some observations on the probable Uuo of Cydtmmin 
the Bay of bengal^ of which the following is a general summtij :-— * * 

Of 52 cyclones, 

January. 
Febraary 
March . 



April 



their distribution, according to the mo0thS| iS|— « , | 

September . . ^ JL'- A^^ 



1 

1 
3 



May . . . 


. 18 


June . . . 


8 


July . . . 


2 


August . . 


2 



October . . • w 
November * * . tS] 
December • . , |^ 




showing that though they are prevalent at the two periods— tiMi '^^"' 
of the monsoons — ^they are also much more numerous at the eiil 
S.W. monsoon than at its conmiencem^it. 

When the storm-paths in the bay are carefully plotted on %i 
appears that the progression of those that traverse the ni^rlk part <^ 
bay is towards some point between N.W. by W. ajid % by Vf-j 
the ordinary path of such as occur in the south part of the banpn 
towards some point between N.W. and West. Disregarding the vioQ|it|r 
of the Andaman Sea (between the islands and the Tenasserim com^ 
where tiie tempests are generally entirely local, it appears thai m 
cyclone-paths diverge from three principal focL Hie first, which mtif 
be called the Northern focus, is a little to the East of the middlis of thft 
part of the bay northward of Cape Negrais and the Gkxlavery Bivel)'; 
the second, or Andaman focus, is in uie immediate vicinity of ti^os^ 
islands, ordinarily a little to the West or N.W. of the group ; the tlild, 
or Southern focus, is at about mid-distance between Ceylon atid ^ 
Nicobar Islands ; and, discussed in reference to these tod, it wmiUi 
appear that at the beginning of the &.W. monsoon, cydooas mgmaJb^llk 
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Urn Sdnth part of the b4y rather than in the North, while at tiie end of 
tfie S.W. monsoon they appear first in the North, then at the Andamans, 
and katly in the South. A similar result is obtained if the bay be oon- 
sidered as divided into only two parts by a line traced from Cape Negrais 
1o the mouth of the Godavery^ for example — 



r m THE 


i 


i 


i 

s 






•-s 








t 


1 


1 


TOTAt. 


N.balf 

fthalf _ 


1 


*«* 


"i 


3 


6 
6 


3 


2 


2 
... 


1 


9 
6 


2 
8 


1 


25 
26 





]ibid all the works consulted give but one case of a cyclone that hac 
iiriginated in the North part of the bay between November and May, 
food no instance of one occuring in the Southern half in February, or 
dmrjng the months when the Sjy{. monsoon is kt its full strength 
tetween May and October. 

^Pwjbaile eamea whioh determine the afarm-patha : — ^The cyclones 
of the extreme South part of the bay teud towards Westward rather than 
l^orthw^rd, because at the period when they principally occur the 





^•E. monsoon is at its height (December^ January, see Fig. 32): — those 
(fi^igiiialing.in the North part of the bay progress towards the N.W. and 
JBT. bj W., because at the period when thev occur the S.W. wind is 
.^^ioiilmant, and it is but slightly affected by tne current from Northward 
(see Fig. 33). The length of the arrows shows the comparative strength 

^^ Put into a practical and concise form, the periodicity and plaee of 
4!fMn of cyclones in the Bay of Bengal may be stated thus : — 
1 L Oydones most frequently occur at the period of the change of the 
glOlMOteS) •• • . 
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IL They are more frequent at the end of the 8.W. nKmsoon (in 
October and November) than at its commencement (in May and June) i 

UL They sometimes, though rarely, occur in the norm part of the 
bay and in Bengal during the 8.W. monsoon (in July, August, and 
September); never in the south part ; 

lY. They sometimes, though rarely, occur at the south extremity of 
the bay, and between Ceylon and lat. 5^ N. during the N.E. monsoon (ii|^ 
December, January, and March) ; never in the north part ; 

y. At tiie change, from the N.E. into the S.W. monsoon they 00997; 
more frequently in April in the south part of the bay ; in May equalj^ 
over all parts ; and in June chiefly (or only ?) in the north part of the bqifji^ 

YL At the change from the o. W. into the N.E. monsoon, cydcmoi! 
are most frequent in October in the north part of the bay; in November 
they are rare in the north, and frequent in the south, part of the bay. ., j 

Anin, as to the oath of oydones : — -^-m 

YIL Those whicn originate in the north part of the bay usually pio- 
gress towards N. by W. and N.W. by W.; ^v 

YIIL Those which originate near the Andaman Islands (not in tto 
AtiilRiTntn Sea) progress towards N.N.W. and West; 

IX. Those that occur in the south part of the bay have usually a pfo-. 
gressive motion towards the West, or a little north of West. 

It is also worthy of note, as probable, that, — | 

L Cyclones in the bay are preceded by a very moist and stormy wmd 

from S.W., W.S.W., or West, to the S.W.-ward of the place wh^e^ 

they take their rise. 

II. Over that part of the bay where they originate, and before theSf 
formation, the barometer stands lower than ordinarily, and lower than m 
the coasts around the bay. J 

III. This depression is generated at the time when a small general M 
of the barometer occurs over the bay and gulf, such as frequently, ^ 
at all seasons of the year, interrupts its normal state, — or, in other wosdf^ 
during the passage of an ordinary barometric wave. ^^ 

lY. A general incurvature of the Southerly current around the ptiye^ 
of low barometer precedes the formation of the centre of a cydone. 

Y. At the place where the centre is forming the barometer faQp ilsit 
more than around the centre, and continues to fall while the cyoIoiM} 
acquires strength. 

VI. The incurving S.W. current being the principal feeder of % 
cyclone, and the centre being formed more or less towards its Westm 
biorder, the weather to the East and N.E. of the cyclone is inoro 
tempestuous than to the West and N.W. of it. . .{ 

VII. Within and around the cyclonic centre there is a strong i% 
draught of the serial currents, so tliat their direction is a spiral^ not § 
circle, but more approximating to a circle at less than 10 to %& m\ifi 
from the centre than at a greater distance. 

Yin. In all cases (perhaps only in some cases) cydooeii f^Qo^^M 
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regular path, but a centre maj break np or disappear while another is 
forming at some distance in advance. 

The duration of the cahn at the centre of the cyclone cannot, however 
(even when the diameter is known), be taken as the measure of the 
velocity of the progressive motion oi the storm. 

The following o£ervations principally apply to Calcutta and Lower 
Bengal: — 

L If) during the ordinary (tropical) periods of rise the barometer is 
stationanr or low, or if it fidls more than two-tenihs of an inch durinjg; 
the usual period of fall, bad weather is approaching. The probability is 
tKeater with a small gradual decrease of ine daily mean through several 
days. 

' IL If the wind blowing from S.E. turns to N.K with a falling 
barometer, bad weather is probable. The barometer and indications of 
the weather must then be carefolly watched. 

HL These signs should especially be noted at the coast stations, and 
warning given. The sea affords another very usefiil indication — ^when a 
strong swell comes in with gentle East or N.E. breezes. 

!I3ie following indications are also very important : — 

IV. At Cejdon, a stormy moist wind from S.W. or W.S.W., 
with clouds passing rapidly in the same direction, and the barometer 
falling, indicate a current which will probably produce bad weather iu 
the bay. 

y. When at Ceylon there are indications of a cyclone in the vicinii^. 
Unire is little chance of its reaching the north part of the bay, but it will 
probably be felt along the coast of Madras. 

VL If at the Andaman Islands, or Alguada reef, or elsewhere on the 
Arracan coast, after some days of gentle or variable winds, with a falling 
barometer, a moist and stormy wind from S.W. arises, the great proba- 
faiUty is that there will be bad weather in the north part of £e bay. 
' V n. If after a steady and considerable fall of the barometer, condi- 
tions IV. and VI. being frdbfilled, a North wind springs up at stations 
along the west side of the lower part of the bay, a cydomo centre has 
probably formed ; and if condition L is fulfilled, it is approaching and at 
no fi:reat distance. 

These indications ought to be especially noted at the periods of the 
dliange of monsoon. 

Mr. WiLLSON, in his Beport on the Balasore cvclone (1872), gives the 
following indications of the probable formation of a cyclone, in we north 
part of the Bay of Bengal, during tiie months of May and June, viz. : — 

L The barometer falls steadily for some days round the north of the 
bay. The fall occurs first to the south-east, at Chittagong and Akyab, 
and afterwards at Sanger Island, Cuttack, and Calcutta. The barometer 
at Sanger Island ranges lower than the barometer at Calcutta (normallv, 
at this season it ranges higher). 

n. At Calcutta, the winds become light and variable, from S.fi. 
nmnd to liLB, As the disturbance increases, masses of clouds drift from 
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E.N.E. or N.E., and as tiie stonn approaches, showers are frequent and 
the wind blows in gusts. 

m. At Saugor Island the winds are at first light and yariable, 
working round from S.E. to N.E. As the disturbance increases and 
the storm approaches the barometer continues to fall steadily ; the wind 
increases in force, with squalls from the N.E., and masses of clouds float 
rapidly from the same direction. Outside there is a heavy southerly 
swelL 

ly. At Cuttaok, or False Point, the winds are at first light and variable 
from N.N.E., working gradually round, through Nori£ to West and 
W.S.W. As the storm approaches, the wind increases in force, witii 
squalls from West and N.N. W. 

v. At Chittagong, the winds are light and very variaUe, niodtly from 
8.E. andN.E. 

YL At Akyab the winds are at first light, and saturated with moistoio^ 
mostly from South and S.E« As the disturbance increases, the wind in- 
creases in force, and works gradually round from S.E. to Sou^ and &&W; 

YII. In the bay, along and south of a line drawn from about False 
Point to Cheduba Island, south-westerly gales, accompanied with torrents 
of rain, prevail. Standing northwards, the barometer falls, and rises 
when standing southwards. 

Mr. WiLLSON, discussing the Midnapore and Burdwan cyclone of 
October, 1874, says that were are important distinctions between tl^ 
storms which visit the shores of Bengal in October and November, and 
those that occur in April and May. The latter are usually generated in 
the northern part of the Bay of Bengal, when S.W. winds prevail, and 
those from N.E. are very unusual ; the barometer at the same time 
giving ample warning by falling steadily for several days previoudhr* 
But Sie cyclpnes of October, and November, usually originate in w 
eastern part of the bay, a little north of the Audamans, preceded h^ 
many days of bad weauier, with a low barometer, in that locality ; but 
the existence of the coming storm is scarcely indicated alpng the .Bengal 
coast until the outer limit of the gale which surrounds the advandng 
cyclone is close at hand, and then a decided fall of the barometer takos 
place : at this season N.E.-ly winds are predominant in the N.W. part 
of the bay. 

The cyclones of October, generated somewhere between lat. 14° N. 
and 18° N., are those that most frequently ^dsit Bengal, but the stomifl 
of November, that originate further south, are often only felt along iba 
Madras coast. The cyclones of this season are also more violent than 
those of April and May. 

It is also worthy of note that he expresses himself as follows, in 
respect to the origin of these storms : — " Given the existence beforehand 
of two nearly opposite coUiding wind-currents, and hence by necessity 
an ascending current in the belt between them, the production of a 
cyclone can be accounted for on dynamical principles." 

Arabian Sea and Bombay.— Observations on the cydones of tl» 
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May . . . 


1 


September . . 


1 


June . . . 


2 


October . . . 


1 


July . . . 





November . . 


5 


August . . 





December . . 


2 



January . . 





. February . 


1 


March . . 





April . . . 






Arabian Sea are not very numerous, but there is sufficient evidence to 
^ow their connection with the change of monsoon^ as in the Bay of 
Bengal. Becords give, — 

January. . . 

February . . 

March ... 1 

April. ... 2 

They originate in the vicinity of the Maldives or Laccadives, and the 
earlier ones take a S.W. to N.N.W. course along the land; those at the 
end of the year trend more to the W.N.W. and West According to 
Fiddington, pne in Oct. -Nov., 1845, came from the Bay of Bengal, and 
traversed India from Pondicherry to the Malabar coast, pursuing a 
general westerly course. 

OMna Sea, and West Part of North Pacific— Tlese two 
regions may be classed together, because the monsoons are prevalent over 
both, but the seasonal effect on the typhoons of the area, though suffi- 
ciently distinct, is not as well marked as in the case of the cydones in 
tile Bay of Bengal: — 

May .... 4 September . . 22 

June .... 2 October ... 16 

July .... 13 November . . 12 

August ... 6 December . . 1 

As regards the China Sea and China coast, there appears, however, to 
be no particular seasonal storm-path ; it may be rectilinear, or curved 
towards the North, South, or West, at any time, and without any 
apparent cause ; but the preponderating paths are rectilinear and often 
along the coast. The effect of the high land of Formosa in diverting 
the storm northward or southward has long been noticed in those that 
commence eastward of that island ; none cross it as is often the case 
with the typhoons off the Philippines. Recurvature is only clearly 
marked in the Western Pacific and off the Japan coast, especially in 
the instances of such storms as originate near the Mariana Islands in 
October; these recurve off the Benin or Lu-chu Islands. Kecur- 
vature has been seen in the hurricanes commencing between the Caro- 
lines and Marianas. Typhoons have been experienced off the coast of 
Japan in July, August, September, and October. 

West Coast of Mexico and Lower California.— Storms of a 
cyclonic character are very frequent in this locality, and thence towards 
the Sandwich Islands,- moving in a N.W. to W.N.W. direction, in July, 
August, September, and October. 

West Coast of North America.— Hurricanes have been recorded 
moving in a N.E.-ly direction off San Francisco in December and 
January, 

South Pacific. — The tropical regions of the South Pacific are by no 
means free from hurricanes, and the missionaries have from time to time 
given accoimtB of the low islands of some of the Archipelagos beuig 
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either nearly or completely submerged. At tiie I^ thej oceur in 
Jannury and Febroarj, the path being first S^W., then recurving and 
following a short S.E.-I7 course. At the Friendly Islands they £> not 
seem to recurve, and the season is February and March. The seas 
between Australia and New Zealand feel the influence of such storms in 
February and March, the course being towards S.S.W. or 8.S.E. to S.Bi 
At New Caledonia cyclones are expected in January and February, anl 
their path may be from N.W. to 8.E., or from N.E. to S.W. 

Mr. S. J. Whitmek, a missionary of long experience among the islands 
of the South Pacific^ says : — ^^ there is rarely a year without at least 
one cyclone passing through, or in the neighbourhood of one of die 
following groups of islands, viz., Fiji, Samoa, or Heryey. 

^^ The cyclone season extends oyer a greater part of the period during 
which the mn is south of the equator; consequently, when the Trade 
winds from the north readb farthest south. Cyclones are most preyal^t 
about the middle of the season, or rather later than tiie middle. Theif 
rarely yisit us earlier than December or January. 

^' They are usually preceded for a few days by strong northerly winds. 
During such winds we watch the baromet^ yery carenilly, as a suddcb 
&11 is a sure indication of a cyclone near at hand." 

Extra-tropical Regions.— The storms of high northern and southern 
latitudes are not unlike those of the tropics, except that they originate 
in the collision of a different class of winds ; they are essentiaUy cydiome 
in character, but their form more nearly approaches that of an dQifiBe 
than does the typical hurricane. In a succession of such stonns, 
judiciously used, ships haye run down their easting when boimd w 
Australia. They are also common off Cape Horn and the Cape of 
Oobd Hope. Storms in extra-tropical regions may occur at any peridfl, 
but they are most preyalent shortly before, during, and shortly afl^, 
the winter of the hemisphere. Among the publications of the Meteoi(0- 
logical Office, No. 13 official, and Nos. 2 and 5 non-officiij, tfeal pa 
the Atlantic storms between the United States and Europe. 



In broad terms the hurricane season, in tropical regions, may be 
said to begin near the time of the summer solstice of each hemispheie^ 
but, for the West Indies, hurricanes do not, as a rule, occur until cfier 
the sun has reached its greatest northern declination, — ^in tlie Southern 
Indian Ocean, on the contrary, they may take place a month or wan 
hefore the sun has attained its greatest southern declination, — and tfieo 
with greater or less frequency throughout the season, ^e abaofarte 
yertic^ty of the sun at the place of origin is not borne out by obaer- 
yation; — had it any effect there would be a marked progression in tiw 
direction towards tne equator of the places where such storms might te 
expected to begin, — ^nearer the tropic early in the season, nearer ibs 
equator as the season adyanced, — ^but nothing of tiiis kind is p^ro^titfle. 
These remarks q>ply more especially to the region of the tfftel 
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harricaney — ^not to that of monsoons, where, owing to the entangled 
relations of land and water, there may be two distinct hurricane seasons. 
' - There is no instance on record of a hurricane having been encountered 
^ nor of one having crossed^ the equator, although the simultaneous 
occurence of two on opposite sides of the equator, but 10^ to 12^ apart, 
aearly under the same meridian, is well mown. The phenomenon of 
Iwo similar storms raging at the same time on different sides of the 
equator, is probably inci(fental to the contiguity of the Monsoon and 
3!rade-wind regions : as cyclones may be expected in the Bay of Bengal 
«8 well as in the Southern Indian Ocean during April and May, and again 
during November and December, — similar meteorological conditions 
occuring about the same time, within the two regions, ma^ eventuate in 
:tbe simultaneous production of the same result — a cyclone in each region 
'—but neither in any way connected. 

!. As it is necessary not to confound the strong monsoon winds with a 
vteue cyclone, so the same caution is necessary with regard to the winter 
storms of regions bordering on, or just within, the tropics. Mr. Meldbum 
lias well described those reaching from the Cape of Good Hope to the 
.Mauritius, and thence to the equator in June, July and August, blowing 
hard from the southward, accompanied by a high barometer (30*2 to 
.30*4 inches), and rasing a high sea. 

': JRcUe of Progressive Motion of Hurricanes. — The velocity of the 
progressive motion of the entire area of a hurricane varies not oi^y 
,40 Gufferent localities, but in the same locality and at the same season. 
.!llie West Indian storms have been estimated to travel at the rate of 15 
^to 18 miles an hour (360 to 430 miles a day) previous to reaching the 
•[ j)oint of recurvature, and to have afterwards passed into the norwem 
ipart of the North Atlantic at the accelerated speed of 25 to 40 miles 
'^per hour, — ^though it is often much less. In the Bay of Bengal and 
' ^QJmiLa Sea the progression, except on rare occasions, does not exceed 
^P to 12 miles, and is frequently not over 5 or 6 miles, per hour. There 
would seem to be greater variation in the Southern Indian Ocean 
rates, which, while averaging 5 to 10 miles, occasionally reach 14 to 
18 miles, an hour, but not unfrequently in the course of their progress 
-^^ appear to be either stationary, or perhaps not travelling at a greater 
speed than 1 to 2 miles an hour, — ^which may well be the case if a hur- 
ricane with long path is the result of successive cyclonic centres — one 
' bred from the other. Thom was of opinion that the progressive 
- velocity is reduced to 100 miles in 24 hours in about lat. 20^ to 22^ S., 
• and tiiiat beyond 26° S. it scarcely exceeds 50 miles — ^the causes of 
' support and progression having ceased to exist, a gradual breaking up 
is begun. 

This progressive velocity is independant of the enormous force of 
': ' the wind blowing around and towanld the calm centre, the steady rate 
: of which within the tropics, is rarely less than from 80 to 100 miles per 
.'^hour, and must often, especially in the fitful gusts, and from the 
l-destrnction wrought, attain the velodty of 120 to 150 miles p^ hour. . 
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Th$ Diameter of the Hurricane vftrieA, but it is ondoubtedly small at 
its origin, increasing in dimensions in its onward progression. The 
West fiidian hurricane has been estimated at 500 to 1000 miles across, 
and expanding to larger dimensions beyond the tropics after recurvature. 
The Southern Indian Ocean cyclones average from 400 to 600 miles in 
diameter ; while those of the Arabian Sea and Bay of Bengal do not 
exceed 250 to 350 miles, and the typhoons of China about 50 to 100 
miles. In a storm of small dimensions the wind has not of necessity a 
greater velocity than in one of larger size. 

Some time before areas of high and low pressure, and their con- 
nection with weather, had come to be a subject of investigation, Maijbt 
and the late Admiral Fitzboy had expressed the opinion that no storm 
could be traced in continuity from the vicinity of the equator, along the 
shores of the United States, and thence to Europe ; and this seems 
highly probable; circular hurricanes, with one and the same current 
whiriing around a central cabn, certainly have nothing in them to per- 
petuate the prosessive motion; but as the spirally-formed storm is 
originated tmough two different currents of air moving in opposite 
directions towards a low pressxLre area, and as similar areas already 
exist along a lengthened line near the equator, and may also be produced 
by the indirect agency of the storm itself when once commenced and 
drawing towards it air from all directions, so the storm-path of an 
apparentiy continuous tropical hurricane may be made up of a series of 
storms, the last of which, through changed meteorological conditions and 
by expansion, finally breaks up in the higher latitudes. 

Periodicity of Cyclones and Storms.— Mi. Meldbum was the first to 
point out that cyclones in the Indian Ocean are most frequent in years 
when sun-spots are most numerous; and the late Mr. Andbe rovt 
seems to have ascertained a similar connection in the case of the West 
Indian hurricanes : so also in respect to the rainfaU, at least within the 
tropics, — ^it appears to be not improbable that it attains a maximum in the 
years of greatest solar disturbance; and even terrestrial temperature 
may be similarly affected. Thus, there is ^^ strong matter-of-fact grounds 
for presuming a connection between the meteorology of our luminaiy 
and that of our planet, even although we are in complete ignorance as 
to the exact nature of the bond." To the navigator this periodicity (if 
well established) is important to the extent that he will be apprised of 
the years in which he can scarcely hope to traverse tropical regions 
without encountering during the season one or more cyclones, or veiy 
severe storms. 
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Old Bulk fob finding the Cbntbb of a Botatobt Qale. — Look to 
the wind's eye, set its bearing by compass, take the eighth point to the 
right thereof, and tliat will be the centre of the storm if in North UUir 
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iude^ but the eighth point to the left of the direction of the wind will be 
the bearing of the centre of the storm in South latitude. For example : 
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And similarly for the intermediate points. 

The approximate distance from the centre might be estimated from the 
quickness or slowness with which the storm "developed itself — from the 
increasing severity of the squalls, from the faster shifting of the wind, 
from the rising confusion of a cross swell, and especially from the sudden 
fluctuations of the barometer. 

Buys Ballot's Law. — The law formulated by Buys Ballot on the 
basis of later and more accurate observations, is simply a more general 
application of the Law of Storms which was first enunciated by Bbd- 
FiELD and Rbid, but expressed in terms of the barometer. For 
instance: — 
/' With your face* to the wind you have — 

In the NoBTHEBN Hemisphbbe, 
A high barometer to your left. | A low barometer to your right. 

In the SouTHEBN Hemisphbbe, 

A low barometer to your left. | A high barometer to your right 

And ihe force or strength of the wind will depend on the barometric 

gradients^ i.e.y it will be approximately proportionate to the amount by 

which the barometers differ in a given distance. 

* The seaman having been accustomed to "face the wind " in order to determine the 
direction of the storm's centre, the position is retained in the text, but Buys Bidlot*s 
Law is generally spoken of by meteorologists in reference to the back to the irind^ thus : — 
Stand with your back to the wind, and you will have — 

Id the Northern Hemisphere a low barometer to your left, and 

a high barometer to your right. 
In the Southern Hemisphere a low barometer to your right, and 
a high barometer to year left. 
Or otherwise, in the Northern Hemisphere, stand with the left hand towards the place 
where the barometrical reading is lowest, and with your right hand towards the place 
where it is highest, and you will have your back to the direction of the wind; and the 
revena lathe 8a«yMni Hemisphere. 
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But the lowest barometer, or centre of depressioiiy is fomewhere to the 
right in the Northern Hemisphere, and somewhere to the left in the 
Southern Hemisphere, not at right anales to the direction of the wind, as 
the old law of circular storms implied; for it is an indisputable fact diat 
in cyclones or hurricanes, no less than in all storms, the wind dram 
spirally inwards (more or less) towards the centre, instead of blowing in 
circles returning on themselves, and this indraught of the wind across 
the isobars of the storm's area is especially noticeable along die advancing 
front Hence, — 

ITie newer and better Rule fob FiNDma the Oentbs of the Stobm 
will be — 

In thx Nobthsbn Hemisphibe, 

With wind North, the centre will bear more or leas $outhward of East. 
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In the Southern Hemisphere, 



With wind North, the centre will bear more or h 
N.E. ' 

» East „ „ 

„ S.E. „ „ 

„ South „ „ 

„ 8.W. „ „ 

„ West ^, „ 

„ N. \\ . „ „ 

— ^in both hemispheres according to the angle 
which the wind makes with the tangent to a 
circle round the centre of the storm. 

In the Northern Hemisphere, the incar- 
vature will, as a rule, be least in the left 
hand, greatest in the ri^ht hand, semicircle — 
especially in the advancmg front {see Y\g, 34). 

For the Southern Hemisphere, the incur- 
vature will be least in the right hand, greatest 
in the l^ft hand, semicircle — and especially 
in the advancing front {see Fi^. 35.). 

Reverting to the storm-field as divided into 
a "dangerous" and a " navigable *' semicircle 
{see p. 50-51), it wonld appear that, according 
to the spiral ttieory, the wind blows through 
only 12 points of the compass in the dangerous 
semicircle, — against 20 in the navigable 
semicircle, — and these may be grouped as 
follows: — 



I southward of West. 
westward g£ N.W. 
westward of North. 
northward of N.E. 
northward of East. 
eastivard of S.E. 
eastward of South. 
southward of S.W. 
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In the Northern Hbmispherb : — 
IStorm moviiig towards W.N.W. — 

In dangerow semicircle, winds from North to S.E., round by East ; 

In navigable semicircle, winds from North to 8.E., round by West and South. 
iStorm moving Northward — 

•In dangerous semicircle, winds from East to S.W., round by South ; 

In navigable semicircle, winds from East to S.W., round by North and West 
^torm moving towards E.N.B. — 

In da/ngerotbs semicircle, winds from 8.E. to West, round by South ; 
' . In iMvigabU semicircle, winds from S.E. to West, round by East and North. 

In the Southern Hemisphere : — 

Storm moving towards W.S.W. — 

In da/ngerous semicircle, winds from South to N.E., round by East ; 

In navigable semicircle, winds from South to N.E., round by West and North. 

Storm moving Southward — 

In dangerous semicircle, winds from East to N.W., round by North ; 

In navigable semicircle, winds from East to N.W., round by South and West. 

Storm moving towards E.S.E. — 

In dangerous semicircle, winds from N.E. to West, round by North ; 

In navigable semicircle, winds from N.E. to West, round by East and South. 
N.B. — ^Diagrams 34 and 35 held in positions to show recurvature (northward or 
southward), and progression to N.E. or S.E., according to the hemisphere, will 
approximately (but sumcient) indicate the winds in each semicircle. 

In both hemispheres^ the tendency of the wind in the dangerous semi- 
circle is a matter of serious consideration, for there the navigator, being 
misled by the small amount of change in the wind's direction (everywhere 
blowing towards the storm-path and centre, and eventually leading 
thither\ unless he has noted its increasing strength, together with the 
state of the barometer, and general weather appearances, may be gradually 
ring, if he is not already at, the centre. 

The exceptions to the usual practical rules for manoeuvring in cyclones, 
ndent on the spiral form of the storm, are on the whole few, and 

ly essential (it may be said momentous) in the case where an attempt 

made to cross the storm's path — ^from the dangerous, into the 
JUrrigable, semicircle : on the circular theory this manoeuvre, as well as 
inttumig before the wind, has never been deemed anything but imprudent, 
r— in the storpi where the winds are incurving on the advancing front 
not only is the centre coming down on the ship, but the ship is heading, 
if not running, towards that centre. 

On the navigable side of the storm, where the winds more nearly 
i^roximate to the circular theory^ the usual rules may, with ordinary 
prodence, be accepted as sufficiently safe. See p. 54 — Doys's rules for the 
rmective winds (as given above) of this semicircle, in each hemisphere. 

In tiie dangerous semicircle action is more difficult because there is 
always the possibility of mistaking a ship's position in the storm, — Whence 
an eixoneous manoeuvre may be easily adopted. 

In the dangerous semicircle the wind, until the ship has approached 
ibe oentm of the stonn, continues to blow moire or less constantly from 
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the one direction ; but so it does if the ship is on or near the storm^s 
path. In the first case, a sailing vessel would undoubtedly lie-to, or a 
steamer be put head to wind and sea ; in the second, on the contrarj, 
scudding would be adopted ; but, in both instances, unless the manoeuvre 
be judiciously executed, and at the right time — or by running where yoit 
should lie-to, or the reverse, — ^it becomes only a question of a few hours^ 
more or less, before the vessel is involved iil the centre. The latitude 
taken in conjunction with the direction of the wind, as indicated <hi; 
p. 105, for liie typical hurricane of the West Indies and Mauritius,-, 
may aid in forming a correct opinion as to the course on which the 
storm is moving, and whether the ship is before its advancing front ; bu^ 
in the China Sea and Northern Indian Ocean, owing to the erratic^ 
character of the storm-paths, this guide, if at all trustworthy, fails. 

Within the region of tropical hurricanes, at least in the season (£ 
of their occurrence, it should never be forgotten that to continue to 
carry on with a fair wind, which is increasing in strength, while ihs 
barometer is falling, is wholly unjustifiable. Whenever doubts arise as to 
a ship's position in the storm, there always remains the saving manoeuvrs 
— of neaving-to, — and then carefully watching the wind and sea, and above 
all the indications of the barometer. 

Unable to get out of a cyclone, and obliged to lie^to — since it is 
advisable to put the ship on the tack on which she vdll come up as the wvut 
shifts — the well-known rule is : — ^When in the right hand semicircle^ 
heave-to on the starboard tack, and when in the left hand semicirele^ 
heave-to on the port tacky in both hemispheres^ A ship heaving-to on the 
wrong tack in a cyclone must drift into the centre, as it passes onwards; 
Now, the dangerous semicircle is always to the right of the path in <^e 
N. hemisphere, and to the left; of the path in the S. hemisphere, therefore 
starboard tack for the former, and port tack for l^e latter, must bi^ 
invariable. There is more scope for manoeuvring, and less chanoe d 
making mistakes in the navigable semicircle. 

When hove-to, if the weather gets worse, the barometer continues td 
fall, and the wind is steady in direction, but fast increasing in strength, 
the ship is on the storm-path, and there is but one thing to do, if there 
be sea-room — ^to scud ; otherwise prepare to meet the calm centre, andtb6 
succeeding &rious blasts. 

Being in the dangerous semicircle, where the winds incurve to tiift 
greatest extent, and having made too free with the wind firom cuff 
direction, increasing in force, then, as the centre is approached, the ten* 
dency will be for the winds to veer rapidly, in the N. hemisphere with, 
in the S. hemisphere against, watch-hands : this will be an unmistakeaUe 
sign to heave-to. 

When rapidly drawing towards, and close upon, the centre the wind 
veers very much in accordance with the circular theory. 

When in the navigable semicircle it can only be the very perversity o£ 
judgment to run into the centre. 

¥oT the cjdone reason of May, June, and beginning of JxXj in the 
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Baj of Bengal, Mr. Willson, basing his observations on fhe th-mariii^ 

§ Tirol direction of tbe wind, remarks that — running tip the bay with a 
.W. gale, squalls, torrents of rain, a barometer falling rapidly, and 
every appearance of a cyclone, there is no reason to conduoe that the 
oentre bears N.W., and uiat therefore a North or N.N.E. course is a safe 
one : the centre, if at a distance, may bear North or N.N.E., and such a 
course may run the ship into it, particularly if it should be stationary or 
nearly so : the safest course seems to be to lie-to, and watch the barometer 
and wind, till the bearing of the centre be known with some certainty. 
The Balasore cyclone would seem to indicate that the following is a safe 
rule : — " Ships coming up the bay in the months of May and June^ with fresh 
South' Westerly gales, accompanied by torrents of rain and falling barometer, 
should not press northward until the weather improves and the barometer 
rises steadityj*^ 

Again, — at the same season — ^with a cyclone increasing in force, 
with squalls from N.E., and a heavy southerly swell outside, — ^^it 
appears to be unwise for ships, in a good anchorage at Saugor, 
to put to sea. The ^eat danger is that they may be caught in 
a cyclone before they nave ^ot sea-room to avoid it. Moreover, 
the pilot vessels will, under the circumstances, be generally off their 
stations, and ships will be unable to land their pilots. It should be 
remembered, also, that generally the worst part of a cyclone is the 
heavy cross sea which accompanies it. In the Balasore cyclone it was 
this tremendous sea, which is reported never to have been equalled 
in the bay, which did such damage. This danger would be avoided 
by not putting to sea until the weather improved." 

The remarks of Capt. Toynbee on putting to sea on the approach of 
a cyclone are valuable : — Considering that ships in port are very rarely 
in a fit state for ^ing to sea (the very fact of their being engaged in 
discharging or taking in cargo proving that they cannot be m trim), 
great judgment shomd be exercised in ordering them to slip and run. 
And in respect to Madras, which, like many other places on the Indian 
sea-board, does not deserve the name of a port, the conclusion arrived is 
that when there are signs of a cyclone, each ship should take up a clear 
berth, in the outer anchorage, in ten or more fathoms, where there is 
good holding ground in blue mud, with a truer sea than nearer the 
shore, — ^veer a good scope of cable before the wind freshens to a gale, 
and devote all spare time to making snug, and sending down as mudi 
top-hamper as possible. 

If the ground tackle is good and to be relied on, trusting to ride out 
the storm mav be preferabk to putting to sea at once — ^when the direction 
of the storm s path being unKnown, there exists the danger of bein^ 
caught on a lee shore. Ships wholly unprepared to encounter baa 
weather had certainly better remain at anchor ; for, by putting to sea 
under such circumstances, they are only tempting a fate they might 
otherwise possibly escape. 

Xn reference to ibe October c^done (1874) which swept oyer Midnapore 
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and Bnrdwaiiy from S.S.E. to N.N.W. at the progressiye rate of 10 miles 
an hour, Mr. Willson observes that — before a cyclone in the bay, 
and daring its approach^ strong, sqaally N.E-ly winds are prevalent 
northward of the storm, and no marked tendency of the wind to veer 
occurs until the cyclone is dose at hand ; at the same time wet, squally 
eales from S.W-ward are blowing a degree or two to the south. An 
important distinction exists between the storms in the north part of the 
bay at the beginning of the S. W. monsoon and those that come at its 
end ; the barometer usuaUy falls steadily and considerably for some dlays 
before the occurrence of the former, thus giving ample notice of their 
approach ; but in October and November the fall of tihe barometer is 
usually small — ^giving little indication of an, advancing oydone until it is 
dose at hand — and tihere is no warning shift of wind if the vessel is* 
northward of the storm's path, as in April and May, when the shift of 
wind is from South or S.W. to N.E. 

[^Caution. — As a guide to weather changes, in the Bay, the diurnal variation of 
the barometer is ordinarily ll-hundredths of an inch, and it never exceeds 15-hmN 
dredths, except for a storm ; the succesdion of changes is as follows :—fall from 9^fa. 
or lOh. A.M. to 3ih. or 4h. p.m., rise from S^h. or 4h. p.m. to 9^h. or lOh. p.m^.^ 
from 9^h. or lOh. p.m. to d^h. or 4h. A.M., and rise from 3^h. or 4h. a.m. to 9^h. or 

lOh. A.] * - - - 

when i 

sideradon ; 

leisurely — feeling the way.] 

For the Mauritius cyclones read pp. 75 to 78, but espedally 77^ as no 
better authoriiy than Mr. Meldrum could be had. 
For the Circular Theory, see pp. 46 to 69. 

The Storm Wa/oe is an undoubted si^ that a hurricane is blowing somewhere, but 
it may be questioned whether it is trustworthy evidence of the direction in whidi 
the storm is advancing : in the region of cyclones vessels constantly experience a 
heavy sea with only ordinary bad weather. 

Differeruce between the '^ circular'*'* and the ^^ in-moving spiraV^ form 
of storms. — The characteristic difference between the two forms of stormB| 
in relation to navigation, lies in this, — and herein consists the danger ; — 
Winds, which according to the circular theory are held to be safe, unless 
recklessly used, are, according to the spiral theory, found to exist in the 
advancing front of the dangerous semicircle, where sdso their tendency 
towards the centre is greater than in any other part of the storm-fieldL 
As the surrounding body of air, even at a distance, is streaming in 
the direction of the centre of greatest depression, the ship, by utilizing 
any of the winds as a fair one, is gradually involved in the cyclone ; 
then, if she has really been brought to the advancing front of the 
dangerous semicircle instead of to a part of the storm usually deemed 
safer, — and the navigator is misled to this extent, — disaster must follow aa 
a consequence. When the Edinburgh Eeview of 1839, discussing the 
circular theory, first promulgated the notion of "infallible rules for 
storm-sailing, the knell was sounded heralding the loss of innumerable 
lives and th^. casting away of an immensity of properirr. 
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„ to Oork and Galway 'ii', ..,,.. 5 

California ..............:.......... ....;.;....;1'"^ 

Canary Islands, Madeira, &c 18 

Cape Canso to Philadelphia ; /... ..,....i....\...;......;;....l..V ' 20 

Cape of Good Hope and Bast Coasti of Africa i.-... ........;:.'..'.; J. ...k..V...... 24? 

Oape de Verde Isles ....J. ..:...'. .i...' ...^...; ......■.'...,i;i..*l 18 

Caribbee Isles, &c. i... .;;........ J.'.. ..i...li. ^ft 

Cattegat Sound and Belts .....;.. ......................\....^vJ....'.v......;;'.l.l'..J.;^'l^ 

China, Bast Coast of ;;;-.;;;. .;'....i...;...:...V...iil.il'....v..».;';U.iV' 2T' 

Ckina'Sea&jBasteni Passages, &c..i.;;;;;. ;;.;;;;. .:«ii<"<..w/rfrf... J... l.;;'Ji2.4Wil^^^^^^^ 



A 
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ChinA Seas, North and Soath, in tw«> Parte 27 

Coal Trade, Pfloi - ^ 8. 30 

Colombia, Xorth Coast 22 

Coba Inland 21 ! 

I 

IMwna. ^ 3 I 

„ to SiHthead .V. 3 ! 

pongencM to Fhunbotoogli Head and Newcastle 6 

„ Cromer 7 

East Indies, Genend Chart 25 

^ Pilot, complete '. 30 ' 

East, Korth and West Coast of Oreat Britain and Ireland. S, 12 ' 

Eastern Passages to China 27 

Elbe, Weser, kc^ Entrance to the 10 

„ continned to Hjerting ^ 10 ' 

England, East Coast, Dimgeness to Newcastle, and in Part* ^.. 6 

^ Qifordnesd to Scarborongh ^.. 8 

„ horn Flamboroagh Head to Aberdeen ^ 8 

„ and Scotland — from Flamboroagh Head to Cape Wrath 7 

tf „ ri Newcastle to Cape Wrath 7 | 

„ and Holland 9,10 j 

„ Sooth Coast of. 3 ! 

„ to the Cape <rf Good Hope 19 ' 

„ to the Mediterranean — 13 j 

English Channel 2 

„ and part of the North Sea, &C..... 2 i 

„ with additions to laTerpool .; ^ 2 

Feroe Isles to Gibraltar 12 

'„ to the Bay of Biscay 12 

Finland, Gulf of , 11 

Flags of all Nations 29 

Florida Golf and Bahama Islands 21 

' ■ ..... i 

France, North Coast, from Dunkirk to Ushant and Brest, i]» fonr Parts ... 4 

„ Spain and Portogal 13 : 

Fondj> Bay of, Nova Scotia, kc ...-—.•• -v v.- • — • ^ ! 

\ Genei:^! Charts for pricking off a .ship's track ., .- .- 1 

6reat Britain, Ireland, France, Spain, Portogali ice. - 12 | 

. „. .. East, West and North Coasts of : and Irclantl...; S, 12 i 

j ^fiecian.Aj'plapelago , 16, 17 

! €k|Be9jiw4..0QSSt, Northern Sea...,..,,.. v-.v— ^- — • H 

j QvaqjQ Mhi^ <?ff.^ Coaut of Peru ^..^-^^ 28 

0funmfXHmt^€f. , ^, ^...^ ,. tA 
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P«ffe 

Gulf of Florida and Bahama Islands SI 

„ of Kezioo SI 

Gulf and Biyer St. Lawrence (large scale) 20 

r n n to Boston 19 

r, of Venice •... ; IG 

Harwich to Newcastle 7 

„ Flamborongh Head 7 

Hebrides, or Lewis Islands o 

Holland, Coast of * 9, 10 

Honduras. Bay of 21 

Indian Ocean 25, 26 

Ireland, North and South Parts 5 

North, West, and South Coast (large scale) 6 

„ the whole Coast Bound a 

,, and Bast, West, and North Coast of Great Britain 8, 12 

Isle of France or Mauritius 26 

Isle of Wight 3 

Italy, We^i: Coast of 16 

Jamaica, Island of 21 

Japan 28 

Java Sea, Strait of Sunda 27 

Jersey, Guernsey, Aldcmey, &a 4 

„ with the Coast of France 4 

Lawrence, St., Gulf and River vif (lai^ scale) 20 

„ „ to Baston 19 

Lewis Islands or Hebrides 5 

Lisbon and Gibraltar to River Gambia, &c » 17 

London to Droutheim 9 

„ Liverpool •. 2 

Lyme Regis to the Stivrt • 8 

Macassar Strait 28 

Madeira and Canary Islands 18 

Magdalena River. New Granada 22 

Malacca Strait &c ^. 26 

Maranham to Rio Janeiro 22 

Marine Atlas or Scaman^s Complete Pilot ,. 30 

Marseille to Genoa and Strait of Messina ^ «. > 16 

Mauritius, or Lsle of France „ 26 

Mediterranean Sea -^ 14 

„ General ».....«...^,.r.. 14 

„ . Bastem and WestenL Parta ^.mh..^— 14 



\ 
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Page 

Mediterranean Sea, Parte 1, 2, 3, and 4 '. 15 

Mexico, Gulf of 21 

Nevis and St. Kitte Island .; 22 

Ji^ewfonndland, Island and Banks'.. ,; 19 

New Zealand, &c 29 

Northern Seas, Greenland, &c 11 

NorUiSea 9 

„ Southern Part '. :9 

„ or Scotland Pilot 8,30 

Norway, Coaat of, White Sea.Jcc 11 

Nova Scotia, Bay of Fundy, &c 20 

Orfordness to the Humber and Scniborongh 8 

Prkney Isles to the Bay of Biscay 12 \ 

Owers and Spithead to Bridport 3 

Pacific Oceian", North and South, in two Parts 24 

Persian Gulf 26 

iPhiladelphia to Havana .,.. .....;... .' 20 

Portland, Weymouth, &c '. '. 3 

Porto Kico Island 21 

Portugal and Spain, C0a<4ts of 13 

Red Sea ; ......; 26 

Rio de la Plata, or River Plate 23 

River Plate to Valparaiso i 23 

Rockall Bank, see Chart No. 66 8 

Round Ireland, the whole Coast 6 

Ifebanilla Harbour, New Grenada 22 

St. Kitts and Nevis Island 22 

Bt. LawreBce,River and Gulf, (large scale) 20 

• •„ „ „ to Boston 19 

St. Domingo Island i 21 

"Sand'flcads to Calcutta 26 

'SciUy feles, English Channel 4 

Sicotland, Flamborough Head. to. Cape Wrath .......i...^ 7 

,y. Newcastle to Gape Wrath 7 

^' •„ „ tdAberdeen ....j.^. 8 

„■ • North Coast, Peterhead to Lewis Islands . 8 

rt and North Sea Pilot i 8 

BierraLeone to the Cape of Good Hope .'.... ^ 17 

Singi^re, Malacca Strait, &c .26 

•Skager Rat or Sleeve ;, .=..;.;]. ..i.... 10 

^SoTuad- and Grounds U 

•i9bn<*-0(Mw6 of England ....r. , ;..i..v , 3 



INDEX TO CHABTS, ETC. Vll. 

; 'li Lj^^ L, 

Page 

South Part of the^North Sea [...J.u^ ; 9 

Spain and Pokngal ^ "..., 13 

Spith^, &c , .'•.'*<.,... 3 

St. Gfeorge's and Bristol Channels ..,.1^ 5 

„ .;■'■»'. AppPoaoiheB to dittp .^:.C. 6 

„ „ and whole Coast of Ireland 5 

Start Point to Tintagel Head .., , 3 

Sunda Strait 27 

„ to Singapore and Natunas Islands 27 

Texel to the River Hever , ,. 9 

Thames, Oliver :. 2, 3 

„ to Newcastle, and in Parts *. 6,' 7 

Track Charts, various , 1 

Trinidad Island. '. .' 22 

Truxillo to Panama , .,. 23 

Valparaiso to Truxillo .\... 23 

Variation Chart of the World 1 

Venice, Gulf of 16 

Virgin and Caribbee islands, &c 22 

West Indies, General Chart 21 

WestOTn Isles or Azores 19 

Weymouth and Portland, «,... > 3 

White Sea and Coast of Norway <.........;... 11 

„ (large scale) ..., 11 

Windward Passages ; 21 

World, Track Charts of the 1 

,..■.■.:■•'■ .-. : . . i .••. ;...... . .V .!/ 

Yarmouth Roads ^ r.-f ••« •(•••f • .8 



GENERAL ARRANGEMENT OF BOOKS, &c, 

' ' JQ h! ' I.I ' ' ■ ' "*'' 

Pilots or Collections of Charts, and Wind and Current Charts ". 30 

Piloting or Sailing Directions 31 

General filing Directions for the Atlantic, Indian. and Pacific Oceasis ... 34 

Sailing Directions for China, Australia, &;c 35 

Navigation, Astronomy, Nautical Tables, Trigonometry, &c 36 

Guide Books for the Marine Board Examinations ;....4 <...<.k. 39 

Naval Architecture, Rigging, Masting, Saihnaking, Seamanship, &c ...... 40 

Legal Works and Miscellaneous Works 42, 43 

Law of Storms, Deviation, Steam Engine, &c. and Works on Yachting... 45, 46 

Almanacs and Tide Tables .,........: 48 

Log Books, ShipB' Stationery, and Nautical 'Insthittiittt8',<&ci....:: 49 
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/%\ COPTDUCTED BY ^h 



MR, MARTIN, 

No. 157, LEADENHALL STREET, E.G. 

■— — ♦ 

The Science of Navigation taught at the above Academy upon 
the following terms, viz. : — 

The First Part including Day*8 Work, Altitudes of the Sun, ) 
Moon, Stars, and Planets, Variation of Compass, &c... f 
The Second Part including Chronometerand Lunar Observations, [ 



ervations, ) 
1 at Sea... i 



with Great Circle Sailing and Keeping a Journal s 
The whole Course may be paid at once 8 o o 

Officers prepared for their Examination before the Local Marine 
Board at Five Shillings per Diem ; or should they prefer it at the 
' followilig Cha[fges — 

;C >. ■^. ■ 

. Second Mates ^ •...^•<m.i^.u.....u.<. i b o 

Only Mates «.tv*> »-f. x lo Oi 

Chief Mates , i o o 

Masters (Extr^ or ordinary) .^.,. 3, o 9. ;/ 

: ... .... ■ : •.••'.•.■.•■..'/ 

Mr. Martin is extremely successful in preparing Officers for the 

^' above Examinations, both in 

Making it his constant aim to get his Pupils through their difficulties 
in as few days as possible.. , . ^ 

AUendomce 10 aMl to 4 pM. Sativrdwj^ Wa.m: io 2 pM, 



Officers, who cannot attend duroing the above houffi,, can be taught- 
from 4 F.M. vc^ 6 P.M., at th« same charge of five Shilliwgfr per INrf.' 



AH immm qf steam jh^ Mmvi^ 



.:■":. \.-- '.."■'■'■■ ■■' •■;.::-J'W .0 

t 

C. WILSON, 

. ' . : i I f / . • i 

GATALGGUE- >^' 



Oorrespondents are partioiilarly requested to give their Orders 

• aooording to tlie PRESENT (mentioning date of Catalogus), 

instead of refeni&g to any fovm^f CkMJLo^ < akid/fi aMitioii, 

if they write down tHe NUljiBER, T^pt^a/WOKDp, and 

PRIC:^ OF EACH ARTIOIaE, it majr prefvqnt n^isiakq;). 
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TRACK CHARTS OF. THE WORLD.., 

1. THE WORLD.— A Gliart fbr thepnrnose ot\pricki^gQf^.V 

a Ship's Track from England and North America, &c.,' 
SouTaMrARP,. and rouudthe W()BLD,.by J;8>.Ifp>b(|. -;;,c.;)i4.w..;,„ |0 

Mouated on Cloth.. h........^..v-p**? ...•«"*vv,v*-***:*-<V*vv« ^^ ^ 

Or on Brown Holland .*.*.... ;.;, •;-;.. .-j..*....!. * 16 

Mounted on Cloth, (Colpjured, rollers and yarnisbed; f or; ^]^e ,.- 
Opunting-houae ; size 3 ft. high, by 6 ft< 3 in. ^de ..j,.".'..^,^.' ; 21 

Tki^... Chart may he had in ParU as follow i;^ . , ,. 

^. England and North Ajaerioa to Oape Horn^ Opipe ioif G-qoA . ^ 

Hope, Isk of France, <S:c.,,b^ing sheet..! of iiie above.../ ..).>fc^: • 4 

Mounted on Cloth... li...... ....'.'.'' 6 3 

•• ..■ . . -. ■■ ....:•! --i; :.i 

3. England and No!rth Amerida to Oalbtitta^ Chiii4, and^t' 

Western Australia, being sheets 1 and 2 of the WorM .*;...; J i. > 6 

Mounted on Cloth.... •....ii..>i.4,.«,..M.M. .ni,; 8 

4. England and North Am^ioa to Calcutta, ,Chinai. and 

AusttaKa, inchiding Ne^ Zeahcnd ' and ' fiehririg Strait, •^biWg' - ^->" ^ ' • 
sheets i, 2, aiud 3 of the World ..:....:J, J.....:.:'..;....;...,. • 8" 

Mounted onCloth ...:;. .;....i;. .....i.. .i^.^-ii*...' , 10 6 

6. ' The WORLD on one Sheet.. ......;;.............;.':...:i. .....!.':... '40 

Mounted dti erbth:;-:^.;;:^,...:i::.:.;v.^...:;x..;.:..;...;:;;:^:;\l.. '•^'^6 H 

Mowrted on- Qoth, ooliJoped, rollers fead Vtonlishedifortho. i 
C6untin^-hoiise ; size^ 2 ft. 5 in. bigh, kfB ift.-& in^ ^wid^i.. i • 12 6 

:6.*.VABJAXJ;bN CHART of tha.WORtD (4i»i^^ 3 6 
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BRITISH NAVIGATION. 



ENGLANDi ipOTjliiVNi), MSd A^RUAND, 

AND THE 

NORTH COAST OF FBANCE. 

'.» •'•••v.- ■ •■. '... ."■. ."■ ■ . •'..;.. ■::..• -.-t •-'.:•.•.;.'.•■•:• '..J 

iV5h. '• •.'..■ . ■ ■ .--.s . . ,, n. -d, 

7* Tbe SNaUSH OHANNEZi,. on tlie XifiurKest Soalq, 
Published, ftoxa the DOWNS to the gCILLY ISLES, and to 
LuNDY Island, at the entrance of BbisTol CHANNEi, atfd 
from CAiLki^ id UsHANt. With enlarged tlanso^ the <Do>fc^i\6, • ' 
Beachy Head, Spithead, Needles Channel, Portland and 
Weymouth, Exmonth Bar, Torbay, Dartmouth, Plymouth, 
Falmouth and Manacle Rooks. Pen;|:ancei the Land's End, &c. 
Seven Stones Rocks, Havne, Clterboufg'; audi Braye Harbour, 
Aldemey : Also Views of the Principal Headlands and Light- 
houses, &c. With a Book of Sailing Directions 12 

CaptdiiiS idhkig thia Chart ahd requirikg'the sitiiK thkst of 
Ireland, on a large soale^ ihould take Chart No. 40 : '* The 
Apjiroaches to iht St, Oeorge'tf imd EnglUh Chann^V:. i i » . / : . : . ( 

B. ^the ENGLISH OHANKEL, TVith the BRISTOL OHAN- 

. . NEL and the South Coast of IRELAND to, the River 
' Shannon, including the edge of the Bank of Soundings, with' 
* r Plans of the Principal Harbours, &c.» via^ :— rThe Downs; Isle 
of Wight, &c., Torbay, Dartmouth, Plymouth, Falmouth, and 
St. Malo, illnsttated with Views of 'the Coaist? and Light- • 
' ^- houses, &c. With a Book of Directions, by J. 15^:Hobb6\...i, 10 6 

9. The ENG-LISH CHANNEL, with the BKI^TbL and 

partxif ST. GEQRGB'B CHANNELS, 4^ Sorrif CoAst of .. i :: 
IRELAND, (to the River Shannon), and the NORTH SEA ' ^ ' 
from Yarmouth Roads, &c. ; with Plans on an enlarged scale, . , 
of the Downs, Newhaven, Shoreham, Isle of Wight, &c. ; ' 
Torbay, Dartmouth, Plymouth, ; Fowey, and Falmouth ; also .«.» 

u > * Calais to Boulogne, Havre, and St. Male, illustrated . with 
Views of the Coast and Lighthouses, &c. ; with a Book of 

'* Directions^ by J. S. Hobbs ....:..,...... ^ 12 

10. LONl)ONtoLIVEJlPCX)L,CrHREEQHANNELdHA3^^ 
^j ,. a continuation of the preceaing Chart, including part of tlie. . 
Isle of Man, Ciirlingfbrd, Dublin, Galway, <fec.; and additional 
•»r enlarged Plans of Liverpool and Dublin Bays.; :^1^ a Bpok, - 
. of Directions 14 

U. :The EntranojBs to the RIVER THAMES on, a largp ,, 
scale, showing the various Channels from tlie Nore to the '" 
Dowtis,. Harwiich, . Oi-fordness, ! and . Aldborough ; twith : Pian^ , . / 
of .the Rivers : Thames and Medway, ftrom the. ^Q?^ .V> 



Gravesend and Chatham, and from Gravesend to London, 
niuBtrated inrWli rJeW^ \ ' \t«i 'a BoKlk' of Dir&fibtM* '/ii.UVl/i " 



JU(A7 7 48 



my^^: OPitALCfOUE^ ^ '^ 



The Bntrietnoes to the RIV£R THAMES from Hams^te; 
the North Foreland and Orfordness, to London; including 
the Swin, and King^s Cliannel ; also the South, Queen*8, and 
Prince's Cliannols, Margate Roads, HoUesley Bay, &c, ;. with ; 
Plans, on an enlarged scale, of Sheerness, Harwich, &c., and 
ttlustrated with views of Lighthouses, by J. S. Hobbs 4 

Tlie DOWNS, on a large e^cale, from the late Snnreys, 
with Plan of Dover Harbour ....: .;.. 1 6 



CHARTS OF THE SOUTH. COAST OF eGtAI»D,=OH A LARGE SG«LE. 

The DOWNS to SPITHEAD^ with enlarged Plans of 
the Entrances to Spitheadj Portsmouth, Langstone Harbour, 
St. . H^leu^B Ko^d, !^whaven and New. ^ore^am .44r....*..y ^,. >. • : 7. ,■ 6 

Or in'iwo Parts, as follow : — ' ■ ' ';' ' \ ' 

The SOUTH FORELAND to DUN&ENESS and BEACHY^ 
HEAD and Coast of France, from Cape Grisnez to Pofat'duf' • 
Touquet, including Boulogne, With Plans of Dover Bay and* 
Folkestone Harbour ...; ; ......*■ 4 

BEAOHY HEAD to SPITHEAD, with Plans of Shore- 
ham, 'Newhaven and Spithead,&c; i ^A ;..... I. 4 

The OWEHS and SPITHEAD to BRmPORT, inoludine. . 

tliQ Isle, of Wight, the Needles Channel, Poole and Portland,. . 
and Weymouth ; with enlarged Plans of the Needles 
Channel, Poole Bar, Bridport, Portland Bay, and Harbour of 
Refuge; also Views of Headlands , 7 6 

Or in two Farts f as follow : — 

The ISLE of WIGHT, &c., including Spithead, Solent 
Cliannel, Southampton Water, &c. ; with a Plan, on an 
enlarged scale, of the Needles Channel ;..* ...:.. 4 

POOLE and SWANAGE to WEYMOUTH, PORTLAND, 
and BRIDPORT ; with Plans of Poole Bar, Portland Bay, 
andBridport .....^.••4..'.^..... ;; .......»....;"' 4 O 

PORTLAND, WEYMOtJTH, Ac, on a very Large Scale, 
showing {the Harbour of tlefuge, the Shambles Shoal, Bill of 
Portland, &c. ; with Views and Directions , .< , 1 6 

LYME REGIS to the START, including Ezmonth, 

Teigomouth, and Dartmouth ; with enlarged Plans of Lyme 

Cobb, Dartmouth, Bxmouth, and Torbay;..^.,^ < .^^i^,.*.. 4 .0 

The START to TINTAGEL HEAD, incl^ding the Soilly ' 

Isles ■; with Plans of the Harbours of Fowey, Manacle Bc^cks, 
St. Ives, and Perizimce Bay9 ...i ..........:. 7 6 

'. ' Or iii tw6 Pisrts, as follow : — » .. 

The ^TAI^ to the LIZ^RQ^ Including Plymouth, an^i: 
Falmouth ; with Plans of St Ives Bay and FoweY •%%• ^ ^ 



\ 
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M. 8. d^ 

24. PElilJS^ANCS to TINTAGEL HEAD, with tljuB SoiUy X9lea, 
and sbowine the Lppigships ChanQeL on a large scale; 
with P]an8 oi Penzance cay and Manacle Hocka 4 O 

26. The ISLES of SGILLT 6n a large Boale 4 O 

, N.B. — No8, 14^ 17, 21, and 22 show the whole navigatum of the . 
South Chast of Ihwlund on a very large scale^ and will be 
found very us^ul CharUfor vessels employed in tJie Coasting 
Trade and also for Yachting purposes, 

• Special large scale Charts of the Channel Harbours, including Fal- 
mouth, 38.; Plymouth, 6s.; Waterford, 28. 6d.; Queenstown, 2s. 6d.; 
Cork, 28. 6d.; River Shannon, Is. 6d., &c.,(fec. 



; '■ t 



CHMITS OF THE NORTIf C0A8T OF FRANCE, ON A LARGE SCALE, 
..;;.. . IN FOUR PARTS, 
<]k)inpiled icom th^ late F^renoh Surveys, by J. S. Hobbs. 

'?26. PART- 1:— From Dunkirk to Cape D'Ailly, inolnding the 
Strait of Dover, && ; with enlarged JPlins g| Dunkirk, Calais, 
Boulogne, Treport, and Dieppe ; with a Book of Directions... 4 

27. PABT. n.^Priwa Oape D*Ailly to Cape Levi, iiwjlncUftg 
the B%y of the Seine, &c. ; with enlarged Plans of Le Hdvre, 
the River Seine to Rouen, Entrance of L'Orne mver,IlQad of 
La Ho^ue, and Barfieur ; with a Book of Directions 6 

; (28v PAHT. m.—FromjClape TieVi and Gherbonrg to St. tfak) 
and the Brehat Islands \ including the Islands of Alderney, 
GkrlSRHeEY, JEMfiY,' Ac: 'With enlarged Plans of Oherbourg 
Road, Greiat and Little -Russel Channels, 8.W. part of Jersey, 
Granville, and Oancale Roads, and the Bay of St. Malo; 
widi a Book of Directions \! , 6 

29. PART IV.— From the Brehat Isles to Brest, including 
the Island of Ushant, &c. ; with enlarged Plans of Tr^guier 
River, Morlaixj and Entrance to L' Abervrac'h ,{ with a .Book 
of birecti Oris ,.'...'.......... .- .'. '» * 5 

/ ; I TJieabov^Fow Charts shorn the whole navigation of the North 
Coast of France^ on a very large scale^ and yoill be found mpst 
•' '^ uitfjA for Q6p.8tin§ ahd Yachting purposed, 

.C0» The: ISLANDS of JERSEY, GUERNSEY, ALDER- 
NEY, &c. (THE CHANNEL ISLANDS CHART), onja 
larjife »Ba^; 4hclud5ng tire Coast of .France from Cape Levi 
arid Caiertwyurg to the Havre de Regiieville ) with a Bpok of 

"• ^ Directions ....-.-.v.. ...... ..'.....' 5 ; 

* .S{)ieoia^,}aii:ge soale Charts of .Jtereo)" Oisland, 8 sheets, 76. 6d.^ Gofeia- : 

. . p . ; s^y, 4tc., 3 sheets, Q&,'j. Alderney an^ Gaskets, 2s. 6d. 

' 31/ The BRISTOL OH ANNEL, on la lat'ge scale, firom Trevbse , 

Head ,yi . Corijiwall, lond ^' Bride's B^y in Pembn^eebire ; , I 

includiig .the/?knalia,*I&c.,. to Bristol and Chepetow ; with 1 

:x ■■ enlarged Plans of the lliver Severn, and tlie course of tjie . \ 

Berkeley Canal to Gloucester: King Road, CardifE and 
Penarth Roads, Poithoawl Harboiiit^.Port Talbot New Floating 
Harbour, Swansea Bay, Milford Haven, and H&acQtffibe 

ifti*bui^rby J. 8.Hobbi- ,mthA'Bootof 7 6 

i '^- ■•• . , V ■ ■ \ '. .■' ( • 



QATALOCUE. 
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02. The ST. Q-BOReE'S and BRISTOL OHANNEI^, on a ' 
large Hcale, from Tintagel Head in Cornwall to Glasgow, &c., 
on the British side, and from the Tuskar, to Bengore Head' on 
the Irish Coast ;' with enlarged Plans of Liverpool, Holyhead, 
Carlingford, Ardglass, Lame, Campbelton, Ayr, Trooo, and 
Ardrossan : the Kiver Clyde, and Lamlash ; illustrated 
with Views of the Land, Lighthouses, Beacons, &c., by 
J. 8. Hobbe ; with a Book of Directions, containing a rlan 
of Belfast Lough 12 

33. Tlie HEBRIDES or LEWIS ISLANDS and WEST 

COAST of SCOTLAND, including the North Coast of 
Ireland, &a ; with Plans, on . an enlarged scale, of the 
Kerrera Channel to Oban, &c., Sound of Mull, Tobermory 
and Stornoway Harbours, and the Caledonian Canal, <&c. ; ■ 
with a Book of Directions 10 6 

34. The above, without the Sheet of Harbours, and a Book 

of Directions , 8 

36. The whole COAST ROUND IRELAND ; luoludihg the 
St. George's and Bristol Channels, and the Coksts of 
England, AVales, and Scotland, from Hartland Point .' and • 
Bristol to Liverpool and Glasgow ; with enlarged Plans ol* 
the Harbours of Cork^ Waterford, Dunmore, Dublin, Kings- : 
town, Valentia, Lough Carlingford, Killough, Ardglass,. 
entrance to Lough Strangf ord, the Maiden Rocks, Port Sush, 
Gt4a Islands and Sligo Bay ; also of Loch Campbellton, hi 
the Mull of Can tire, and Liverpool Bay ; by J. S. Hobbs, with 
a Book of Directions ,,,,.,„ 10 6 

For a continuation Southward to *' Approache9 of Eiji^liHh 
Chatmelj* see No, 4L 

36. ST. GEORaE*S and BRISTOL CHANNEL ; being part 

of the preceding Chart, including part of the South Coast of 
Irelana to Waterford, Cork, and Queenstown, &c., and On the 
North Coast to Londonderry, Tory Island, &c. Witfc a Book 
of Directions ..^^.....v 7 6 

No, 35 is sold in Parts, as. follow : — 

37. PART I.— NORTH COAST of IRELAND, FIRTH OF- 

CLYDK and NORTH CHANNEL, the Northern Part of 
ST. GEOHGE'S CHANNEL, and Northern OoAflT of IRE- = 
. LAND^ with the Harbours of Lough Carlingford, Killough, 
Ardglass, Entrance to Lough Strangf ord, Maiden Rocks, Port. 
Rush, the Gola Islands, Sligo Bay, and Loch Campbellton ... 6 

The above is a useful Chart for English and American Traders 
taking the North Clmnnel to Greenock ami. Glasgow, 

38. PART II.—SOUTH COAST of IRELAND,, the tDoasts , 

of ENGLAND, WALES, and IRELAND,, from Bristol and 
Liverpool to Dublin, Cork, and Galwny ; with enlarged Plans 
of Liverpool Bay, Dublin, Kingstown, Waterford, Dunmore, ' 
Cork, «ii(i Valentia '. ......^. 6 

These two Charts show the navigation all round Ireland, ait^ 
through^ the St, George's and North Channels. For a 
wimnuation South, see No. 4L 
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No, /<: d. 

39. The North, Wdst, and South Ck>asts of IRELAND, fi-om - 

Bengore Head to the Saltee Islands ; with enlarged Plans of 
the Harbonrs of Waterford, Danmore, Cork, and Valentia : 
the River Shannon to Limerick; Galway and Sligo Bays; 
the Bar of Moy, Killala Bay, and the Gola Islands ; by 
J. 8. Hobbs, with a Book of Directions 10 6 

40. The APPROACHES to the ST. GEOBGE'S and 
s . ENGLISH CHANNELS, showing the Navigation fiom 

47*^ 43' N. Lat., and 11° 28' W. Long., to Bristol,, Liverpool^ 
and Dublin ; Falmouth, Plymouth, tiie Start, and IDartmotrth' ; 
part of the' N.W. Coast of Frakce ; and the South and West , 
Coasts of Ireland, to Cork and Gal way : with enlarged Plans ' 
of Liverpool Bay, Dublin, KingstoWn, Waterford, Dunmore, 

Cork, and Valentia, by J. S. Hobbs ..i i. ' 8 

- . • \' ■ ■ . . .- 

The above is a desirable Chart foi' Vessels in the American 

and S(mtherh Tritdes, bouTid to Bristol and LivetpooL This 

^ Chart and No, S7, TJie ''' North Coast of Ireland;'^ will show 

the navigation all rqtmd Ireland, and through the St. 

George's and North Channels, 

41. Th6 APPROAOHEB to the ENGLISH OHAl^NBL. 

sbowiug the Navigation frpm 47** 43', N. Lat and 11** 28^ W: 

Long:; to Falmouth, Plymouth, the Start, and Dartmouth ... 4 

This, fihart is intended to he used<as contimiation^Bouthwards 
(to entrq^nce of the English Clumnel) to Chart No, S5y M The' 
WhokCoastRornvd Ireland i' or No. 3i^ '\ &mth Coast of 
.. ., Ireland,'''' . ' 

* Special large scale Charts of Giirdiff and Fenarth Boads, 2s. 6d.; Liver- . 
'pool, 28. 6d.; Liverpool Bay, Is. 6d.; Clyde Approaches, 28. 6d. 



;0HARTS.OF THE EAST COAST OF ENGLAND AND SCOTLAND. 

42. The EAST COAST of ENGLAND frotn DUNGENESS 
' to NE WGAS'TLB, and the Coast of France from Boulogne to 

Dunkirk. With Plans on an enlarged scale of the Approaches 
to Harwich ; the Swin Middle Channel ; Lowestoft and 
Y4rmouUx;Ro&d8) Ci)ckle Gat, &c. ; Lynn and Boston Deeps ;■' 
Uiver Humber Entrance; Grimsby Road; Soai*borough ; 
Tees Bay and Hartlepool; Seaham ; Sunderland; and River 
Tyne, Enttance. With a Book of Directions, by J. S. Hobbs 12 j 

TJiis Chart, ipith No, 4iS, *^ Newcastle to Cape Wrath and (he ^^ ' 

• Orhiit/s, will show the whole of the East Coasts of England \ 

anfi.JS^otlandj on a very large scale, • 

The preceding ^ Chart is sold in separate PdHs^ as fdllow i — | 

43. DUNG;BNESS to FLAMBOROUGH HEAD; and from : | 

Boulogne to Dunkirk (being sheets 1; % and 3 of' the pre- 
ceding Chart) ; with Plans of the Approaches to Harwich ; . 
the Swin Miqdie Channel ; Lowestoft and Yarmouth Roads, 
Cockle Gat, &c. ; Lynn and Boston Deeps ;. River Humber 
Entrance ; and Grimsby Road ; with Book of Directions ... j 

This Charts and No. 47 and AS, or No. 49, will sJww the whole 
of ike 'East Coasts of Ekigland and Scotland^ on a very iarge 
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44. DUNGENIESa to- OROMER, &o. ; and from Bottloiriie Jta^A.'i > 
DuDkirk (being sheets 1 and 2) ; with Plaris of tlie Aph • 
proachea to Harwich; the Swin Middle Channel ; Lowedtoft' ' 
i and Yarmouth Roods, Cockle; Gat, &c.; Lynn aad Buaton. • 

Deeps; with a Book of Directions 6 

■•. ■ ■ '. ••.-. ■ ■: :■'■ ' .1' •'.;:!-' ■ .r. •"//. k,\^>\iA .!. 

46. HARWICH to "NEWOASTLE (being sheet* «, 8 and 4) ; " 
with Plans of Lowestoft and Yarmouth Itotfds," Cockle " 

i' Gat, &c.; Lynn and Boston Deeps ; River Humbei^ EntrftnciB';'' 
Grimsby Road ; Scarborough ; Tees Bay and Hartlepool ; 
Seabam; Sunderland; and Rirer Tyne Entrance ;• with a ' 
Book of Directions : ; i ;..^. ...'..'. 9 

These Charts with No. 11 or 12, the River Thames, vnll show the 
navigation from London to Newcastle on a very larrje scale, 

46. , HARWICH to PLAMBOROUGH HEAD (being shdets * 
'■' • 2 and JJ); with Plans of Lowestoft and Yannouth Roads, 
Cockle Gat, &c^ Lynn and Boston Deeps; River Hu^ber 
Entrance'; and Grimsby Road ; with a Book of Directionfe;.;/^''*' 



6 O 



This Chart vnth No. 11 or 12, the River Thames^ ttnllsh!owih6 
navigation from London to the Ilumber on a very large scale. 



47. PLAMBOROUGH HEAD to NEWCASTLE, or THE 

COAL PORTS (being sheet 4) ; with Plans of Tees Bay and 
the Hartlepools, Seaham, Sunderland, and River Tyne 
Entrances ,.,. 4 

48. The EAST COAST of SOOT Ji AND, from . Newoastle , to 

Cape "Wrath, &c., on ;a large scale, includmg the "Orkney * '^' 
Islands, a,nd South Head of Shetland Isl^nd^. With enlarged 
Plans of ihe entrance. to Shields and !Riverlyne,.'Blythi ' ^. 
^ Coquet Road, Earn and Holy Islands to Berwick, Firth oi' 

' ■ ' Forth, River Tay, Abroath, Montrose, Aberdeen, Peterhead, 

Fraserburgh, Banff and Macduff, Cromarty .and PlorpQck 

Firths, Wick, Harbour, Hoy Sound, and Pentland. firth.,;*' * '" 
Illustrated with views of Lighthouses and of the Coast, with, ; 

^. , J a Book of Directions .,, .; 10 6 

N.B. — The above, and the Chart No. 42 in Catalogue, Dunge- . , 
ness to Newcastle show the whole of the East Count of ' 
England and Scotland, from Dungeness to Cape Wrath, etc., 
on a very Ic^ge scale. 

49. The EAST COAST of SCOTLAND, from FL AMBOROUGH 

HEAD to CAPE WRATH and the ORKNEYS, on a large 
scale, being the above Chai*t of the East Coast of Scotland 
with a sheet attached, extending from Flamborough Head. 
Illustrated with views of Lighthouses and of the Coast, with 
a Book- 6f Drreelaons' ...: >...>. p^y.'.j.. '12 6 

The ahove forms a conti/kuation of No. A'i^ Dimgehens ^. . 
'.' Flamborough Uead. • ;. • . . ^mi:;i.i 

"•■• . - . :i. • : . ^- : .;. ... m! ■■.* ...... ) 
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60. The BAST GOAST of ENGLAND, ftom ORFORDNXSS 
to Flamboroufi^h Head and Scaii)orough, and extending to the 
S.W. Patch 01 the Dogger Bank in the North Sea, with an 
enlarged Plan of Yarmouth mm! Lowestoft Roads 4 

51. ENG-LANB and SCOTLAND, from Flamborongh Head 

to Aberdeen, with Plans of Soarbarongh, Tees Bay, "Seahigai^ . ; : 
Sunderland, Shields, Blyth, Berwick, River Tay to Dundee, . 
Montrose, and Aberde^i , > 4 

The a^e^ CharU show the Tiovigation from Hanoich to . 
AberdeeUy in a handy form^ for coasting v^sels having a 
small cabin. See also No. 59, The North Sea, and No. 65, 
England and Holkmdy dbc. 

52. YARMOUTH ROADS, with Plans of Lowestoft Road 

and Harbour, Hewett Channel, Cookie Gat, &c., on a large 

scale 1 6 

63. NORTH COAST of SCOTLAND and Moray i*rith, on a 
large scale, from Peterhead, on the Eastern Coast, to the 
Little J^neh, or northern portion of the Lewis Islai^ds, 
includipg the Orkney Islands, and showing the navigation . 
east and west through the Penti.and Frith ; by J. S. Hobbs 4 
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54. The 60AL TRADE or LEITH PILOT, oontaialilgOh$i:^ts 

froHi London to the North Foreland, Harwich, Orfbrdhess, 
Yarmouth, Ljrnin, Hull^ Scarborough^ Whitby, Sunderland, 
North and South Shields, Newcastle, Berwick, Leith, 
Aberd6feii, 4^0......!... , 9 

55. The SCOTLAND and NORTH SEA PILOT, oontalhingf 

Charts of the Coasts of EN'OLANP and SCOTLAND, 
including the Navigation from London to Aberdeen, as the 
' above, with a Chart of the North Sea 12 

The Book of Sailing Directions for the North Sea, to 

accompany the above Pilots 3 q 

• Large scale Charts of Lynn and Boston Deeps, 28. 6d. ; River Humber, 
3s. ; Tyne River, Ss. ; Fam Islands, Is. 6d. ; Pentland Firtb^ Is. Gd., 
and all the varioiifl Plana of Hax'boiirs. 



90. . The East, North, and West Coast of GREAT BRITAIN, 
and IfifiLAlsnD, inclu(ling the Elast Coasts of England and 
Scotland from the Eiver Thames, the Feroe, Shetland, and '•• 
Orkney Islands ; the Hebrides or Lewis Islands, and whole 
Coast of Ireland, showing the Navigation to the S.K point of 
Iceland, with an enlarged Plan of Hockall 7> 6 

J^or a continuation of the navigation on the same scale further 
South, see Chan-U N08. h^ & %^. 
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NORTHERN NAVJGATIONi* ' 

NORTH 8BA, OATTEGAT, BALTIC, GULF OP ilNLAND, 
NORWAY, WHITE SEA, GREENLAjfe, &(5., TO^ 

THE COAST Ot' LABBADOH. 

No. • •. .. 1 - • ^^>--•* ^^-^ 

(y;. The KORTld dEA, eztendinjr firem the Doyns ^ 9(2^ v',. . 
Latittide, with Plans on an enlarged scale of Shields Bar, 
&e. 4 Bntraaoe of tha Blver llay and Dunid^, Aberdeen, %ii^ ^ -^ '^^ 
Bangen. Ilkurtx«faed with views of Lij^'thousee, Ao., Mid 
showing the coHrses and distanoei aver the Noith Sea ; 'ahd - 
renuoks on the navigation, by J. S. Hobbs ; wiih a Book* <)f 
Directions k.. ; 7 Q 

Mounted 01^ Cloth, coloured, rollers and varnished, for tb^ • 

Counting-house ; size 3 ft. 4 in. high, by 4 ft. 5 in. wid^ ,.. . 24 .,0 

58. The jf ORTH SSA-^LONDON to BRaNTHBIM ;'or take : 
above Chart continued to 64^ N. Latitude, with additional - 
enlarged Plans of Drontheim and Christiansund, with a Book - 
of Directions «.«.^..i.i... .(.«.> ' 10 6 

Mounted on Cloth, cohmred, roliei« and vWnMhbd'f<>tlh^'' ^' -''^ 
Counting-house ; size 3 ft. 4 in. high, by 6 ft. 4 in. wide ... 28 

69. The IfO&TH SEA and ENGLTSH CHANNEL to Pl^r-') 

mouth, &c. ^ 4 

Mounted on Caoth, coloured, rollers and vahilshed, for tli€j ' 
Counting-house ; jsiize 2 ft. 4,'in. l^igh, Iqt 3 ft. 5 in, yide... 12 6 

60. The SOUTHERN PART of th^ NORTH SEA anfl 
Flemish Banks, dn a large scale, frorti the Do\*riis, Harwich, 
and Qrfordnea^ to Boulogne, Calais, Nieiiport and OsMije^ji r .v' .* 
including itie Flemish Banks and, ttiver Schelde to Atitwerp. i 
and the Coast of Holland, with the Sea Can^al to Botterdam <; . 
with enlarged Plans qf the Enti*anc^8 tq Dfink^rqge Eoad* : 
Ostende Inner and Outer Hoa^, Flueihii:^ Hoftjd, the Ma«« j 
and Goeree Channels, and the Hollaiidscbdiep, from Willeiuri ! 
stad to Dortrecht, <S):c. Wjth a Book of Directions .i...» , 7 6 

ei.t ENG-LAND and HOIiLAND, bn a large scale, Xrqm ' 
Beachy Head to the River Humber, on thb English Coast,' ' . 
and the opposite Coasts of France and Holland, <fec., f tom * 
Boulogne to the Texel ; with an enlarged Plan of the/. 
Entrancesto the Texel ; by J. 8. Hobbs " 8 6 

Or with a Book of Sailing Directions .................;..'...,.,...., ^ 10 fi 

62.t The TEiXEL to the RIVER ItEVER, on a large soale, >< 

including the River Ems, Jahde, Weaer, Elbei and. Eider;;'*; 
with Plans of River Elbe ^trance, Helgoland, Feiiderw^dpr^^^^j 
Bremerhaven, and the Ilit^W' Eider to TdninAg ; by tr.B.^9bpi ; ,* ' 
with a Book of Directions ...:.,!<. :* 7 

t Na8,M and 62 will $how the navigation J'rom fhe f^lfg/^ j.c^ .. •; 
dkafineT'dnd the liotdm i)'lTcmhurgj die,, on alarge'scale,^ ■ . 
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I 68. EBBCBRG and BJffiRTINC}.— A, oqnUnuitlo^ ioT.tliie': 

preceding Chart to Esbiorg and Hjerting, on the same scale... 2 

64. XNGLAND and HOLLAND, from Dungeness to Flam- 
borough Head, on the English side, an(^ Coast of France^ . 
Hdland, &c., horn Cakb to Hamburg and Tonnitigen ; with ' 
Plans of the River Schelde and Entrance tp the Texel jpidthe 
Vlie, with the Island of Helgoland, oi^ a large .locale '^8 

66. ENGLAND and HOLLAND, from banjBremsss to 

Blakenev, on the JBnglish side ; and from Calais to .Enf^n ,,, 

on the French, Dutch, And HanovefiAn sides',. ..........V....',..,, ' 3 * 

66. ELBE and WSSER, large aoale.— The Entrances to the ' 

RiverB ELBE and WESEB, EMS, Jahde, £n>BB, add Hbyer ! 
to Embden, Leer, Jahde^ Bremerlehe, Vegesaok, Bremen/ 
Cnxhaven, Gluckstadt, Hambu^» Tonninr, FrddevichBtadt,' 
and Husum ; with enlarged rlans . of Cuxhaven, Leher,^ : 
Fedderwarder, and Helgoland, and BluBtrated with Views of 
Lighthouses and Beacons ; with a Book of Direbtiohs. .....;..' 5 

67. ELBE, A;o., to HJERTINGk including TONNING and 

ESBI&BQ, large scale.— The Rivers Jahde, Weser, Elbe! ^d j ^ ^ 
Eider, and Island of Helgoland to H jerting, with several 
enlarged Plans of the Principal Harbours, Views of Light- 
>: houses, Beacons^ &c. ; with a Book of Directions .'.:.'..' 5 

68. The SKAGER RAK, or SLEEVE, on a large scale; 

including the Coasts of Norwa3r and Sweden from Ekersund 
and the Naze to Christiania, Gottenburg, and part of the 
Coast of Jutland, with enlarged PlaAs of Maime Fiord,'** * 
(' ^' Christiansand, Arend&l, Christiania and Gottenburg; Illus- 

with Views of Lighthouses and Beacons, &c 7 6 

This Chart and the following/Nv. 69 or 72, '' Scaw th^dtigk 
the Belts,'^ will shovy the whole navigation from the North. 'i 
Sea to the Baltic oh a large and 'uniform scale. \ 

69. The OATTEGAT, the SOUND, and the Great and Little 

Bklts, &c., including the Navigation from Christiania and 
the Scaw, through ttie Sound and Grounds, the Great and 
Little Belts, and the Coast of Holstein and Mecklenberg, to 
Darser Ort, &c., with enlarged Plans of the Principal 
Harbours, viz.: — Frederikshaven, Gottenburg, Hallands' 
V»dero, the Sound from the Koll to Falsterbo, &c., including 
Plan of Elsinore Harbour, also the^ Sprogoe Channel in th^x^;, 
Great Belt, and Kiel Harbour; and Views of the various " 
Lighthouses, Beacons, &c. Compiled from the latest Danish 
and Swedish Surveys, by J. S Hobbs ; with a Book of , 
Directions ; ; 10 6 

The above Chart is sold ifk FartSy as follow ;— 

70. PAHT I.— Extending from Christiania and th^ Spaw, 

to Copenhagen and the Entrances to the GreAt HinU' Litftle • - 
Belts ;' with a Book of Directions 8 

71. PART II.— Extending from the S9aw and Gottenburg, 

to CopenhagiBn and the Entrances to the Greisikt and. .Little .' 
^ • Belts ; with a Book of Dire<itions i 6 

Z& FART Ili— The Soaw through the Belts and the 06a6t 

to D&rser Ort, &c. ; with a Book ot "DVi^ci^oiA .V..i.....i 8 
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JUST PUBLISHED. 



A CHART OP THE 

GULF OF BOTHNIA, 

ON A LARGE SCALE, IN TWO PARTS. 



THE SOUTHERN PART, 

Extends from the ALAND ISLANDS and CHANNEL, to the 
NORTH QUARKEN, including UTO, ABO, NYSTAD, CHRI8- 
TINE8TAD, WASA, and ST. NICOLAISTAD on the FINLAND COAST, 
and on the SWEDISH COAST from SODERARM to JARNAS HAMN 
and SORQADDEN. WITH ENLARGED PLANS OP GEFLE 
BAY, SODERHAMN; Entrance to HUDIKSVALL, SUNDSVALL, 
SKAG3 HAMN, JARNAS HAMN, Ac, with Views of the PRINCIPAL 
LIGHTHOUSES and BEACONS. 

With Book of Directions, price 8s. 



THE NORTHERN PART, 

Is a Continuation of the above, from UMEA and the NORTH QUAR- 
KEN, round the Head of the GULF to TORNEA; ULEOBORG; OLD 
and NEW CAKLEBY, &c. WITH ENLARGED PLANS OF 
KATANAVEN and the Entrance to UMEA, with Views of LIGHT- 
HOUSES and BEACONS. 

With Book of Directions, price 6s. 
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No. «. 4. 

73. The SOUND, &o. on a very large scale, from KOLL 

PQIt^pr to HALSTEaB[BO POINT, witl>.PViii8.<if HeUin^or or . 
Blsinore Harbour, and the Drogden Channel througb the 
Grounds 4 

74. The BALTIC SEA, inoluding the Cattegat. &o., ezten- 
. : ■ ■ Aing to 61** N. lat.,' including Gefle. in the Gulf of Bothnia, 

Abo, and, Part of the Gulf of Finland,, with seyeral Pl8nl^ . , 
bn an enlarged scale, of the Principal Harbours, Views of 
Lighthou8)99, Beacons^ &o.^ Oompileia from the latest Dadiish, 
Swedish, Prussian, and Kussian Surveys, by J. S. Hobbs ; 
witli a Book of Directions 8 

Mounted on Cloth, coloured, rollers and .yamishBd for the 
Coupting-bo^s&n size 3 ft. 9 in. high, by 4. feet S in. wide. 26 

75. The GUliP of FINLAND, froBd the Surreys nifide by 

order of the Empetor of Russia |nd King of Sweden^clud- 

ing the newly-erected Lijjhthouses, &c., and exhibifing the 

Navigation from the Baltic Sea to St; Petersburg; with Plans . 

of Revel, Port Baltic and Cronstadt ; with a Book of Directions, 

byJ. S. Hbbbs 7 

Mounted on tjlbth; coloured, rollers and varnished for the 
Counting-house ; size 2 ft. 6 in. high, by 6 ft 7 in. wide ... 24 

76. The aULF of BOTHNIA, from the Aland Islands and 

Abo, ,to Sandame, Huddicksval,. Sundsvall, Hemosand, 
Husum, Holmsnnd, Umea, Lulea, Tomea, Uleaborg, Brahe- 
stead, Wasa, Christinstad, Bjomeborg, and Nystad ; with 
enlari^ed Plans of the South Quarken, or Alai^ds Haff,' ^e 
principal entrance to the Gulf ; also of the NarrowB," or ' 
North Quarkkn, being the intricate and central navigation of 
the Gulf ; and a Plan of Gefle ; with a Book of Directions 6 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size 3 ft. 5 in. high, by 2 ft. 6 in. wide... . 12 6 

77. The COAST of NORWAY and the WHITE SEA, 

including the Sleeve, North part of Great Britain, Feroe 
Islands, Jan Mfeyen Island, the Bear or Cherie Inland, with 
' enlarged Plaiis of the Channels to Drontheim, Christiansund, 
Hammerfest, &c., and the Mouths of the River Dwina to 
Archangel; with a Book of Directions 10 

78. The WHITE. SEA, on a lar^ soale^ from recent Surveys 

made by order of the Russian Government; with enlarged 
Plans pf the Tokansi Islands, Three Islands Anchorage, 
Soidioyits or Crods Island, Mouths of the River Dwina to 
Archangel, the Bay of Onega, and Solovetski Ajichorage ; 
with a Book Of Dii^ctions 10 6 

70. The NORTHERN SEA, comprising the Coast of Green- 
land, Iceland, Spitzbergen, Hudson's, and Davis's Straits, 
Baffin's Bay, and Lancaster Sound ; showing the Discoveries * 

of Captains Ross, Parry^ Lypm Scoresby, Austin, McClintock, 
&c., and adfipted . pnncfipaiiy for the NorUiern Whale' 
FisTieiy; with enlarged Plans of Neil's Harbour, Disco 
Island, and Bays adiacent, Arksuk Fiord, and Kjartarlik 
Harbour ; part of Whale Fish Islands, Port Manvers, Fair 
Haven, Magdalen Bay, Jan Mayen, Cherie or Bear Lslanif, 
Lancaster Sound, Barren Straits to Melville Isle, Wellington 
Channel, &c. (J^forie) ^S^ ^ 
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SOUTHERN NAVIGATION. 



GREAT BRUAIN, FBAKOE, SPAIN, PORTUGAL, MEDITER- 

RANBABf SEA, COAST OF AFRICA, AND ADJACENT 

KLAND8, TO THE CAPE OP GOOD HOPE. 

Jfp. , ' ' . . s. d, 

80. Tlie FEROE, SHETLAND, and ORKNEY ISLANDS, to 

GIBRALTAR^ &c., domprising the navigation from the S.E. 

' ' Point of ICELAND ; the Coast around GREAT BRITAIN 
and IRELAND : the Ray of Bwcay and OoMt of PORTUGAL 
and SPAijN, to GIBRALTAR and part of the Mbditbrrahkan 
Sea ; also: the Coast of Maraoco to Mogador, Ad With 
enlarged Plans of Uo^^ll, Gironde Riyer entrance, Bilbao, 
Ferrm and Corona, River Douro to Oporto^ River Tagns, 

.., . Setubal, River Guadalquiyer, River. Guadiana to HuMva, 
Cadiz, Ports of Valencia and Barcelona, Mogador Harbour, &c, 

^' '■ ' ThisNett) Chart, eng)raved in the best and clearest style, is on the 
largest Soak' published, vuhieh shows the cmA^te naviffutlMi 
around Cheat BHtainandJrehmd, arid is also sold in Parts, 
asfolhw: — 

81. The BAST, NORTH, and WBST COAST of GREAt 

BRITAIN and IRELAND, (being sheets 1 and 2 of the 
above Chart)- including ihe Bast Coasts of England and 

o ;. Scotland from the River Thames, the Feroe, Shetland and 

Orkney Islands, the Hebrides or Lewis Islands, and wholv 

. , CoAS'r OF Ireland, showing: the Navigation to the 8.B; point 

'■' ' ' of Iceland, witix m enlarged Plan of Rookall 7 6 

Mounted on Cloth, coloured, rollers and varnished, £or the 
Counting-liouse ; size 3 ft- 5 in. high, by 4 ft 9 in. wide .*. 26 

The above is the same Chart as No. 56. 

82. The FEROaG/SHET!LAND and CfkKHfJSt ISLANDS, to 

the BAY OF BR9CAY. The above Chart continued to 
Conma and Finisterre; with Plans of Rockall, Gironde River 
Entrance, IthdBffeao (being i^heet? 1, 2, and 3 of Chart 
No. 80) .;..........; 10 6 

: H or 

A mpslusefid and aleardy-engruved Cha/rt f<yr traders hound 
to the Ba^ of Biscay, 

Mounted ix>nClo€h, coloured, rollers and varnished, for the 
Cbunting^honse; sized ft. 5 in. high, by 7 ft. wide ,36 
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FRANCE, SPAIN AND PORTUGAL COASTS. 

Tlie following Charts will he found equal to any published^ 
and have been constructed and engraved with the greatest 
care : — 

83. ENGLAND to the MEDITERRANEAN SEA, on a large 

scale, including the navigation from the East Coast of 
England and Scotland, the Hebrides, or Lewis Islands, and 
Coast of Ireland, the English Channel, Coasts of France, 
Spain,, and Portugal, &c., to the Mediterranean Sea, and Coaet 
of Marooco to Mogador ; with Several Enlarged Plans (bdng 
• sheets 2, 3, and 4 of Chart No. 80) 10 6 

The above is a most useful Chart fdr vessels hound from 
Liverpool^ Glasgow, or the Coal Ports on the' East Coast, to 
Gibraltar and ^e Mediterranean Sea- 

84. FRANCE, SPAIN, and PORTUGAL, on a large scale, 

including the English Channel and Bat of Biscay ; the 
Coast of Portugal and Spain to Gibraltar and Barcelona, and 
Coast of Marocco to Mogador, with several Enlarged Plans 
of HiEirbours and Book of Directions (being sheets S and 4 of 
' Chart No. 80) 7 6 

The above is a most useful Chart for ve*8els hound from the 
English or Bristol Channels to Gibraltar, d:c. 



85. The BAY of BISCAY, on a large soale, extending from 

Ushant to Cape Finistbbbb, with enlarged Flans of the 
River Loire, Bayonne, Port Passage, St. Sebastian, Bilbao, 
Santona, Santander, Ribadero, Vivero, B«rquero, Cedeira, 
Ferrol, &c., with an additional half -sheet, containing Plans 
on an enlarged scale, of the Coast from Ushant to the Isle de 
Sein, including Brest, &c., and the West Coast of France, 
from the Sables d*01onne, to the River Gin^nde ; with Book 
of Directions IQ 

86. The above and Dlreotions, bnt without the half-sheet of 

Plans i.... 8 

87. The Coast of PORTUO-AL and SPAIN, on. a very 
' larffe scale, from Cape Pen as and Santander to .Gibraltar ; 

with Plans of the Harbours of Ferrol and Corunna, Vigo, 
Oporto, Lisbon, Setubal or St. Ubes, Bay of LagoS, 
St. Lucar, Cadiz, Strait and Bay of Gibraltar ; with Biok 
of Directions 7 6 

This Cha/rt^ with No. 85 or 86, toill show the navigation from 
Ushant to the Mediterranean on a very large scale. 

88. A Plan of ARdSA BAY, from the Spanish Survey o£ 

Don J. F. Florez, showing the Navigation to Carril, &c. ...... 1 6 
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MEDITERRANEAN SEA. 



89. The MEDITERRANEAN SEA, <Sco., including part of the 

Bay of Biscay, to Latitude 47° 30' N. The Coaet of Por- 
taeal, Gulf of Venice, Black Sea, &c., with Plans on an 
enlarged scale of Gibraltar Strait, Malaga, Cartagena, 
Valen,cU, Port Palma, Oolumbretes Rocks, Barceloijia, Mar- - 
seiUe, Genoa, Leghorn, Bonifacio Strait, Messina Strait, 
Syracuse, Maltese Islands, Valetta, Oorfu North Channel, 
Syra Harbour, Smyrna Gulf. Alexandria, Bombah, Tripoli, . 
Bouj<^ Algier, Port Schersohei„ and Tangier ; by J. S. Hobbs, 
with a Book of Direction^.. A P^ost, useful Chart, engraved 
. in the best and clearest style H ••••' ;.m**»*.;..<...4.. 12 

Mounted on Cloth, coloured, rollers and varnished, for the • 
Counting-house ; size 3 ft. liigh, by 7 ft. wide ;.. 32 

90. The MEDITERRANEAN SEA, with extended true 

compass, or rhumb lines, including the Adriatic aiid Black • .- 
Seas, with the Grecian Archipelago. Enl^rge(J Plans of 
the Strait of Gibraltar, Harbours of Cartagena,_Messina, and 
Bonifacio Strait, the Maltese Islands, Valetta, Marseille, Genoa, 
Leghorn, Syracuse, Algeciras, Channels of Corfu, Smyrna^ 
Alexandria, &c., with a Book of Directions ...1 p,, ,10 6 



91.t MEDITERRANEAN SEA, (the Western Part of), 
extends from Cape St. Vincent, Cadiz, and Gibraltar, to 
Malta, &c., including Corsica, Sardinia, and West Coast of 
Italy, Sicily, and the Coast of Africa from Cape Spartel to 
Tunis, &c. With Enlarged Plans of Gibraltar Strait and 
Bay, Ceuta, Malaga, Almeria Road, Cartagena, Alicante, 
Valencia, Barcelona, Cette, Marseille, Port Ivizas Port Palmia, ' " 
Port Mahon, Genoa, Leghorn, Piombino Channel Civitift 
Vecchia, Bay of Naples, Bonifacio and Messina Straits, • 
Valetta; Bay of' Oran, and Algier. With a Book of 
Directions 12 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting house ; size 3 ft. 6 in. high, by 7. feet 2 in. wide 36 

92.t MEDXTERRAN^^AN SEA (the Eastern Part o|), or 
Levant, extends from Sicily and Malta to Syria and Egypt, 
inclu(fing the Archipelc^ to the Entrance of the Dardanelles, 
&c. With Enlarged Plans of West End of Sicily, Syracuse, 
Smyrna, Tripoli, Ben Gbaei, Alexandria, and Port Said, , 
Entrance to Suez Canal. With a Book of Directions 12 

Mounted on Cloth, coloured, rollers and varnished, for the 
Coimting-house ; size 3 ft. 6 in. high, by 7 ft. 2 in. wide... 36 

This New Chart of the Mediterranean Sea, has the advantage 
■ ^ of the two Parts being on one scale. 

f These two New Charts show the whole navigation from Cape ' 
St. Vincent and Gibraltar to Alexandria and Port Said^ on 
a very large. scahj a^. will be found very useful /or 
Steamers t^jig ijie Suez CaniiL \"'\ . .. " ; )^. 



L 



• Special large scale Charts of Port Said, 28. ; Suez Canal, 28. ; Malta 
and Qtozo^ 28. 6d. ; Alexandria, 28. 6d., and all Harbours in the 
MediteTtaaeaxi. 



CATALOOUR V : IS 



^0. jt.. d, 

93. The MEDITERHANEAN SEA, the AdriaUo or G^ulf ^f i 

Venice, the Black Sea, Grecian Archipelago, and the Seas i 
of Marmora and Azov ; with enlarged Plans of Sixty-three 
Principal flarlxours, Ports, Roadsteads, Passages, &c., con- 
stmcted chiefly fpom the Surveys of Smyth, Beaufort, Tofino, ■ 
Galiano, Zanonij Gantier, <&c.; made by order of their respec- . 
tive Governments ; in two or four Parts as follow, and with 
Books of Directions. » 

I ... 

' ^* In Two Part^ :— 

94. The WESTERN PART of the MEDITERRANEAN SEA, 

from Gibraltar Strait to the Ionun Islands, including the 
. Gulf of Venice, Corsica, Sardinia, Sicily, and Malta, &c, 

with plans of Harbours, &c., with a Book of Directions 12 

95. The EASTERN PART of tlie MEDITERRANEAN SEA;: > 

including the GreoiaK Archipelago and the Levant, the 
Black Sea, and Sea of Azof, with Plans of Harbours, &c., 
with a Book of Directionfl *.. .,* 10 

' In Four Parts : — 

m. PART I.r-rThe Coasts of SPAIN axid FRANCE flpom 
Cadiz and Gibraltar to Nice ; the COAST of AFRICA, from 
Salle and Cape S^artel to the Gulf of Storah, with the 
Islands Ivisa, Formentera, Majorca and Minorca ; enlarged 
Plans of the Poitfi of Malaga, Cartagena, Toulon, and Bar^, . 
celona, Leghorn Bead, the Road and Isles of Hyeres, Gulf of 
Marseille, Ports of Villa Franca and Genoa^ Piombino Channel, : 
Gulfs of Napoule and Jonan, Gulf of Oristano, Strait of 

• i Gibraltar, Strait of Bonifacio, Port Mahon, Bay of Algier, 

Gulf of Tunis, and the Western Coast of Sicily; with a 

Book of Directions ■ ./..* ; /....* ' SOO 

97. PART XI.— The Coast of ITALY from Ventimiglia and 
Gtenoa to the Gulfs of Policastro and St. Euphemia, the Gulf 
of Taranto^ the Adriatic,, or . Gulf of Venice, the Islands of 
Elba, Corsica, Sardinia, Sicily, Malta, Goza, Corfu, Leucadia,, . 
Cephalonia, Zante, &c. The Coast oy Africa from Bona to 
Cape Hazat ; enlarged Plans of the Gulf of Naples, Road of 
Pirano, Port of Trieste, Road of Venice, Gulf of Trieste, 
Harbours pf . Pola.and Fasana, Gulf of Katarp, Port p£.. 
Ancona, Port of St.Pietfo and Palmas Bay, Port of St. George 
or Giorgio, in Lissa, Bay of Taranto, Bay of Aulona or Valona, 
Port of Otranto, Palermo Road, Strait of Messina, Port of 
Lampedusa, Gulf, of Cagli an. Ports of Valetta, Harbours of . 
Syracuse and Tripoli, and the Gulf of Bombah ; with a Book 
of Pirections ^...'. - 8 

98; PART III,— The Coast of Roumelia in GREECE, with 
the Northern Part, of the Archipelago, the Dardanelles, Sea 
of Marmora, Bosphorus, the Black Sea, and the Sea of Azbv ; • 
including the Mouths of the Danube and the Crimea ; enlarged ■ 
Plans bf the Port of Sevastopol, Road of Odessa, Gulfs of 
Bourgasand Varna, the North and South Channels of Corfu,- 
the Gulf of Smyrna, Trebizonde Road, Dncato Chluittels," ' 
Bead of Sinop^, a|nd the Strait of Jenikaleh, or entrance to • 

• '*^ the Sea of Azov; "with a Book of Directions 6 
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99. PART ly.— Tlifi CkMUit of Anatolia, JKaffMnanla, Syria, . 
Egypt, and Libya, with the Sontinern Part of the Gxeoian 
Archipelago, and the Islands of Oandia asd CypniB, enlarged 
Plaaw of tiie Straits of Sdo and Faroe, Ports of Pores in the 
Bay of Egina, the Port of Sighaiik in Anatolia, the Gulf of 
Patras, Zante Channel, the Hellespont, or Gbaanel of the 
Dardanelles, the Babbit Islands, the Bosphorus, or Channel of 
Constantinople, the Port of Alexandria, the Harbours of Mar- 
morice, and Earaghatch, and the Port of Argostoli, in the 
Island of Cephalonia; with a Book of Directions 6 O 



100. ThA WB8T 00A8T of ITALY, ^.« on a largt «Q8io, : 

extending from Mabbeillb U> the Btbait qf Mkssika, in- 
cluding the Islands of Cobsica, Sabdimia, and -the NortM^oaat. 
of Sicily to Marsala, <&c.; with enlaced Plans of Matseille, 
Genoa, Leghorn, Bonifacio Strait, Piombino Channel, Civita 
Vecchia, Gulf of Naples, Messina and Port of Palermo, 
illustrated with Views of Coast, &c. ; with a Book of 
Direcdons : ...• •....i».^ ♦/ 8 

Or in two Parts, as follow t — 

101. Tlie ISLANDS of SAiEU>INIA and CORSICA, on a las«e 

scMile, and the Coast of Italy, from MarsbilUb to Gbnoa awl 
Lbghorn, being the (Western Sheet of the above C^art) iwith 
enlarged Plans of Marseille, Geooa, Le^om, and Bouif aoio 
Strait 4 

102. The WEST COAST of ITALY, f^om St. BTEFANO attd r 

Civita Vecchu to. Cape Spartiv^tq and Strait of Messina, 
and Nordi Coast of Sicily to Marsala, on a large iscale, * 
(being the Eastern Sheet of No. 100) with enlarged Plana 
of Piombino Channel, Civita Veccttia, Gulf of Niyples, * 
Messina, and Palermo , j,, 4 o 



103. The ADRIATIC or GULF of VEOTCE, Inoltidijig tHe 
Coasts of Albania and Gbeece, with the IonUn Islands, 
on a large scale ; with Enlarged Plans of the Harbours of 
Trieste, Pirano, Venice, Pola and Fasapa, Gulf of Kattaro, 
Port l^t. Georgio, in the Island of Lissa, Ancona, Port Lossini, 
Brindisi, Otranto, Tatanto, Bay of Durazzo, Argostolj, Zanl», 
Vostizza, Navarino, and the North and South Channels of' 

Corfu ; by J. S. Hobbs, with a Book of Direetiona ..^*.'...^.^, :10 fi 

104. TheGRSCLAwN ARCHIPELAGO, and %1m Sea of Hf,r- ' 
mora, including the Ionian Islands, and the Coast of KiMVl- 
mania, to 31° 40" £. Long. ; with Enlarged Plans of Clor^u 
Road, Argostoli Harbour, and Zante Bay, Syoa HarhowV; 
pQii of Rhodes, Dardanelles Entrance, Bashika 6ay, SmjrnA 
Harbour and Khioa Strait, Marmarice and £tai;9gh^]hQ«jr-'.. 

, bqan, &c, ; by J. & Hob\)B, w\\]ki &'8ook<)ipit^HCtipnii^.«««M^. . 10 
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The OREGIAN AAOHIPBIiAGK) (part, of No. 104), 
extondrng to 19° B. Long., inolading the IbNUN HbuLndb^ 
with Plans oJ Gorfn Bold, Argocrtoli Harbour, aUd Zante > 
Bay ; wkh A Book of Diroctioncr ...« , * 8 

Th^ BLACK SEA., acnd tlie B^as df Hariidi^a aiM Assot : 

' with Plans of the PaBsagei tt thiEl DardaneUeB) abd! GaMunel 
of Oonstantinople, the Entrances of the River Danube, the 
N.W. Pm^ of the BlaeltN Sea fit>i4 Akl^rittiith' ainA O^siiii t^ 
Khersfiir, in all thirtV-tWo' enlarged Plains of ' ttie ?riii6ipdl^ 
Harbours, &c. ; by J. 8. Hobbi*, iiH«h a Bdofe 6f DirecUibns ... 10 6 

Captaim can hp supplied with largA scale special. Charts of . ^ c r 
tilt Marmora JSeOj 3«. 6d,; Azov Sea^ 2f. Qd. ; Dorr 
(Jollies, 2«. 6c/. ; BosphoruSy 2s. 6d., dhc, dcj 



WEST COAST OF AFRICA, FROM GIBRALTAR TO THE CAPE OF GOOD HOPE, 

ASFD 
MADEIRA, CANARY, AND CAPE DB VERDE ISLANDS. 

t CHART No. I.-.The WESTERN COAST of AFRICA, 

&c., on a large scale, from LISBON and GIBRALTAR, to 
SOUTH CAPE BLANCO, in Latitude 20^ 47' N., including 
Madeira and the Canary Islands, and the Ports of El-Araish 
or Larache, Mazighan, Safi, &c., with Plans, on an enlarged 
scale, of the River Tagus, Cadiz, Mogador, and the Island 
of Madeim, i&c/ ; bS jr. St 3obb€r i....i.....^...i k.^^^ 7 

Or in two Parts^ as follow : — 

. LISBON to GIBRALTAR, MOGADOR. and MADEIRA 

ISLAND, on a large scale, with Plans or the River Tagns 
4in4rOa^iz^ and including; the Ports p^ HS-Aimh pr Loifkph.e, : { ' { : > . 
Mazighan, ^afi, &c., &c., and l?\m of Jiiogador 4 6 

. I ,RAS( or CAPE T£}FXLNEQ and OAPE GHIR to QAjPi| . . . , 

BLANCO ancf the CASARY ISLANDS, on a large scale, and 
' >»l»gePl«rt of Miidoirillsliwid ^..... .' ...i...;.......^.-...-.' ' •! 4»''6 



t OHA]^'y No. IJ^Th^ WESTERN OQA^; ©f j^JSM^A, ^ j^- . r = 
and Biver Gambia, On a liUrge scale ; the continuatioh. p£ ibe 
above Southward to Sakgabejsah Bay, inolUding tbe 0ape de. 
Verde Islands, with a f*lan of Dacar Koad in.G^r^e Bay,.tt)e ! . 
Entrance., to the River Gambia, to Bathurst,< 4^c. ; by ) 
J. S. Hobbs ., ; ; u 4 

t CHAftll Sb; {f it-.>tlie^^E8TfiRN OOASiT OJP A]Pi|felia4i; 
extending ■ from SIERRA LEONE and jtjie Isw PB- to^. ; 
to the CAf^ OF .GQOD fiOPE, with Plawf of Idia mf^.'.') 
de Los, Entrance to River Forecarreali, MelJacoree, atid 
Scardes, Riv«r Sierri Jyeonei, River Sbbrbro^ 0^)6 TaiyoMBy!/ 

. ..Cape Three P^intsi, Capd <D6a8ti Calrtte, Lagoft Biter, ' Ittv^ 
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Benin, Bivera Bonny and Calabar, C^oifge . and Clafence . 
Bays in Fernando Po, Princes Island, Antonio and West ' 
Bays in Priooee Islimd, Corisco Bay, Oape Lopez Bay,. 
. St. Thomas Island and St.. Anna de Chaves, \Ajina Bon 
Island and Anchorage, River Congo, St. Paul de Loando, 
Bengoeia Bay, Walwion Bay, Ichaboe,-.Ang^a:Pequena.and 'i 
Possession Islands, Saldanah Bay,iTable Bay, Sto 12 

t tieae tirefi CharU vnll show, the navigationt of the whole of 
the We$t Ooaet qf Africa from (aHkiraltar to the Cape of 
,.j Good ffope^ on a larg^ and tmiform sccUe, : 

112. The CANAItT ISLANDS, inoladlAg Madeira, Porto 
Santo, &c., and Part of the Coast of Afiiba ; with enlarged 
Plans of Funchal, Santa Croz, Port Naos, and Arecife ; with 
Views of the Principal Ports, Headlands, &c 4 

lid. The CAPE DE VERDE ISLANDS, with Plans of Hor- 
deira Bay, English Road, Porto Pray a, Tarrafal Bay, and 
Porto Grande j with a Book of Directions 4 

'MO-: u '■■; '■ .'..■■• ■ .■ ■■ '■• . .••''". ■: " .J.- '. .♦■• 

For SaQine Directionfl for Africa see heading ^' Sailing DirectionB." 

For a Cmart of the Islands of the Azobes, see No. 117 under 

" Atlantic Navigation," next page. 



W^ESTERN NAVIGATION. 



NORTH AND SOUTH ATLANTIC, NEWFOUNDLAND; ;NOVA 
ScdxiA, UNITED STATES OF NORTH AMERICA, MEXICO, 
WEST ISDIES; GUATEMALA, COLUMBIA, BRAZII,, BOUIH 
4M;BRI0A, PACIFIC OCEAN,' ATLANTIC, AND ISLANDS 
OF THE AZORES, &c. 

114. Tlie NORlTH A^rajANTiC OCEAN ; oosipreliendiiig part ' ' 
of the Coast of Europe, Africa, America, and the Welst indies, 
and extending from Greenland to th^ 6^ of South Latitude, 
on 'l(''latge scale; with Plans of Funchal Bay, the Fayal 
Channel, Punta Delgada (San Miguel), and the Eastern 

^ ' Narrows Bermuda Islands ; with observations on the Gulf ' 
Stream, and vajuable information on General Cynrents, Tr^de . 
Wi<i4i^j'\fec.; also trades for sailing vessels and steamerr.-' ' 
This Chiirt \dll be found eqoal to any hitherto published. 
Conl|>iled from the latest authorities, by J. 6. fiobbs.. ...'...•;;. '. 7 6 

Moajyted bn jCSoth, coloured, rollers aJnd varnished, for* the < 
CboittjVg^hotise; site, Sit. 5m.h\ghvby4rft6in.'idd6 ... M 
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'No. s, d. 

> 115. The. SOUTH ATLAiNTIO OCEAN ; extending from the . 

. Equator to Gape Horn, &g., to 63° 30" Sonth Latitude, on a 

: large soale; and including the Islands of St. Helena, 

Ascension, and the Falklands( and the Coast of Africa to; 
Gape of G^d Hope ; with enlarged Plans of Pernamboco, 
Rio de Janeiro, Port William and Stanley Harbour (Falkr 
lands), St. Helena Anchorage, and Table and False Bays ; 

! illustrated with views, and containing much valuable infor- 

mation on Winds, Currents, Temperature of Water, Traoks, &6. 

[ A companion Chart to the North Atlantic ; by J. S. JEobba ,., , 7^6 



Mounted on Cloth, coloured, rollers and varnished, f 6r the 
Counting-house ; sixe, 9 ft. 5 in. high, by 4 ft.' 6 in. wide* ... * 
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i 116. ENGLAND to the GAPE of QOOI) HOPE, inolnding 
the NORTH and SOUTH ATLANTIC, showing the Naviga-. 
I tion from England to the Coast of Brazil, River Plate, ' 

i St. Helena, Cape of Good Hop(B,.^c., with the Routes usually 
I made between those places (ivbne) ..^........^ \ 10 6 



; , 117. The AZORES or WEST5ERN ISLANDS, on a Very laf ge . 
scale, with Plans, on an enlarged scale of the Island of" 
St. Michael, Punta Delgada and Villa Franca, Angi:a.and 

' Praya Bays. Villa do. Port and St. Lourenzo, Hprta and Pim 
Bays^ Fayal Channel, Formigas Rocks, and DoUabarat Shods, 
and iiUustrated with views, a beautiful ^nd finely engraved . 
Chart ', ', 6 



! 



Note.— i^>r Madeira^ Canai'i/ diid Cape Verde Islands^ see 
under heading '* West Coast of Africa j^ preceding page. 



CHART OF THE COASTS OF NORTH AMERICA, FROM THE STRAIT OF BELLE ISLE 

: TOTHE.&ULFOF FLORIDA. ' '^^ 

■•■■■'/.•' 

llS. BELLE ISLE to BOSTON, inclnding the Banks and 

Island of Newioundland, Nova Scotia, Prinoe Edward Isliuid*. , »> 
Gulf and River St. Lawrence, B^y of Fundy, and Coast of the 
United States to' Boston ; with particular Plans of the Har- 
bours of Halifax, St. John Newfoundland, Island of St. Pierre, 
Liverpool Bay, Nova Scotia. St. Paul's. Island, St. ^drew^ 
St. John New Brunswick, Boston, &c.; with'.part bf the River 
St. Lawrence, on an enlarged scale. Compiled from the 
latest Surveys, including those by Captain Bayfield, R-.N.; by 
J. S.. Hobbs, with. a Book of J>irection8 ......*••,••• i»...«.»)w. • 12 

Mounted on doth, coloured, rollers 'and varnished, fot the 
' Counting-house ; size, 3 ft. 5 in. high, by 5 ft. 8 in. wide '.'..' 30 

119. The Island and Banks 6f NEWFOUNDLAND (tiein^ 

part of the preceding) ; with a Book of Directions ;...*........ 8 

120. NOVA SCOTIA to BOSTON, and the Gulf and River 
St. Lawrbncb (also part of No. 118 Chart); with a Book of 
Directions "V^ ^ 
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No, Jt. d. 

121. The OUIiF and RIVER ST. LAWRENCE, on a large • ' ' 

several, extending from St. George Bay, Newtoubdland to 
Qaeboc ; witb IMans of Quebec Harbour, MiramicAii Bajr, 
Gasp^ Bay and Harbour ; also Plans on an enlarged scale of 
the River from Bic Island to Quebec, and illustrated with 
some views ; by J. S. Hobbs ; with a Book of Directions 10 6 

Mounted on Cloth, coloured, rollers and varnished, for thA 

Counting-house ; size, 3 ft. 5 in. high, by 4 ft 9 in. wide ... 27 6 

122. CAPE OANSO to PHILADELPHIA with enlarged ' 
Plans of the Harbours of New York, Newport, Boston, New 
Bedford, Newbuiyport, Portsmouth, Portland, Liverpool 

Bay, St. John New Brunswick, Shelbume, and Halifax Har- 
bour; withaBookof Directions ....i « 14 O ; 

123. NOVA SCOTIA and the BAY of FUNDY, from the Gut . 1 
of Canso to Penobscot Bay, in.cluding the Bay ot T^mdy,' 

, ChigniBcto Bay, Basin of juiines, , and Sable Island ; . with 
eiilarged Plans of the Principal Harbours ; with a Book of 
Directiona (This Chart contains the two Nerthenn She^t^ «f • • , 
No. 122) ,.,.., ,,.• !r 

124. BO0TON to the STRAIT of FLORIDA and HAVANA, 
wfth Plans on an enlarged scale, of Npw York; Harbour^ 
Entrance to the Delaware Shosds off Cape Charles, Shotils off 
Cape Hatteras, Ocracoke Inlet, Cape Fear River, Frying Pan 

' Shoids, Charleston Harbour, Savannah River, St. Johh 

River, &c. ; with aJBook of Directions >... 14 

The above beautifully engraved Chart ie from the aitrtneys made by 

officers engaged in the survey of the Coast of the United States, 

and will be found equal to any published. 

Note. — This cmd No, 118, Belle Isle to Boston^ vnll show the 
complete Navigation of the EastCoast of North America, 

.. I' ; ; I • . The above Chart is sold in Farts as follow ;r- . 

125. BOSTON TO CAPE LOOK OUT, Inbluding NEW YORK, 
DELAWARE, CHESAPEAKE, &c., (being sheets 1 and 2 of 

th,e ahove Chart) with Plans and a Book of Pirectionn. ..f«.v : 8; .0 

126. CAPE FEAR to FLOKIBA, ^Hth Planjs (being jshebts 3 

and 4) with a Book of Directions 8 

The above two iOharts are the same as No. 124, but in hoop€Bi*is, 

127. BOSTON TO OHARUBSTON, SAVAJJNAH, and 
St Ai^gustine, with Plans and a Book of Directions (bfing 

sheets 1, 2, and 3) ,.'. ..,.......^.. : 12 

126: PHILADELPHIA to the GULP of FLORIDA and 
HAVANA, &c.; with a Book of Directions (belong shecitfi 2, %• 
and 4).....,.., , ; ^ ,.f.,.i;... 12 

This Ohart an4 No. 12^ O^ Camo to PhHadel(phia, nmll^hiKwv 
the whole navigation from Ca^ Canso to Mavat^ on a 
large scale, 

■ ■■ ■■ ■' .•.•■- ^ .■ -. .: i.-'(j/ r-v.l 

■ : ■■ • . ■ ■•■.' '■ I .I.-: 

:-,l.'- r. :■:] 
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JUST PUBLISHED. 

A CHART OF THE 

WINDWARD PASSAGES, 

AND 

GULF OF MEXICO, 

ON A LARGB SCALE, INCLUDING THE 

BAHAMA AND WEST INDIA ISLANDS, 

With enlarged Plans of the Old Bahama Channel, Pensacola, Mobile, Galveston, 
Mississippi Mouths, Vera Cruz, Goazaooaloos River to Minatitlan, cmd 
Lagnna de Terminos, 

With Book of Directions, Price 12s. 



The above Chart can be supplied^ if required ^ with an extra sheet containing 

tlui nrJwle of the Caribbean Islands, 

Price 16f. 



I 

I 

i Foj the convenience of Purchasers not requiring the Gulf Ports, the two Eastern Sheets 
1 can be had separately, viz:— 

THE 

WINWAED PASSAGES, THE BAHAMAS, 

AND ISLANDS OF 

CUBA, SAN DOMINGO, & JAMAICA, 

With Book of Directions, Price Ss. 

CHARLES WILSON, 

(Iiate J. W. WOBZ8 4l "WZZAOW), 

PUBLISHER OF CHARTS AND NAUTICAL WORKS. 

I^avigation t^at;ehou$e & l^aval <»^cademi}, 
167, LEADENHALL STREET, LONDON, E.O. 



CATALjOIQUE. o 21 



No, », 4. 

-, . THE WEST WWES, «c. 

129. A General Chart of the WEST INDI;B9, inoludtngr t)i6 
Gulp or Mexico ; with enlarged Plans of Havana, Jamaica 
Island, Kingston Harbour, vera Oruz, G-alveston, San Luis, 
Tampico Harbour, and Sabine River Entrance, Groytown 
Harbour, Puerto de Naos or Limon Bay, and Chagres ; With 
Views of the Land, Lighthouses, Ac, by J. S. Hobbs 12 

Mpvinted on Cloth, coloured, rollers and varnisbe.d,; for j^he 
. . Countjn^-house ; size, H ft. 8 in. high, by 6 ft. .8 in, wide ..• 32 

130. The WB3T JNDIA DIREQTORT ; Iwfaiff * 439»pl^to 
sailing directory fpr the whole of the West Indies andGuU . 
of Mexico.. Bound in Cloth , .» f.<...o ' 8 

131. A G^n^ral Obart of the WEST INDIES and the Ck>a8t 

of America, from East Florida tp Guayana,. including ;the , - 
' Gulf of Mexico. Bay of Honduras, and the Caribbean Sea; 

wiAh Plans. of Vera Cruz and Havana ....»• •.....«.;......«.. 7 6 

Mounted on Cloth, coloured, rollers and varnished, tor the 
Goiuiting-houBe ; size, 2 £L 10 Jn. high, by 4 £t. i5 in. wfde.... 21 - 

132. The; GULF of MEXICO, with Plans, of aalveston, 9an ' 
Luis, Sabine Biver Entrance, Tampico Harbour, Vera jCniz, , 
Bar ajud Entrance of Mobile . Bay, Pensacola Harbour, land • 
Entrances to the Mississippi Biver; by J. S. HobVs ..^... 5 

133. The QhUJiF of F;LaRIDA, an4 the BAHA2CA Jeaandfs, 
on a, large scale, showing the various Passageis to apd from 

, New Providence ; with Plan^ op. an /etnlarged scftle, of ,tho. 
Harbour of Nassau, and the new anchorage oflE the S.E. part 
of New Providence Island, Sbtntnces to '&iy West, Catenas 
Bay and Havana ; with a Book of Directions, by j< S. Hobbs 8 

134. The WINDWARD PASSAdES,obntaiiilng thd Island 
of Jamaica, St. Domingo, with Part of Cuba, Bahama Old 
Channel, &c. (None) 8 

135. The Island of CUBA, and West End of Haiti "or San 
Domingo, showing the Windward Passages, on a large scale, 
with Plans of. Pprt Mariel, Bahia ^onda,. Havana, Matanzas 
Bay, Cardenas Bay, Jagda, or Xagua, St. Jago de Cuba, and 
Guambanaivio, joi^ a^arge scale.....; ;.....ij. ^...^....f..'.....- ' 6 

136. TJ^fi, 61^7 of HOinitJRAS, on a very large BiQ9X^ 
in9lnding the Swan Islands, and the west end of Cuba ; with 
Plan of Kntrance to Belize ; with Directions ^...m 5 

137. The Island of JAHAIGA,^ l^ge . i^oale, with Pla^fi pf 
Savaha la Mer, Portland Poiat, KingSiton, and Port Ro^iJ, and 
MorantBay, (iVpric).;.^...'.....,.^..,.^.^* • •••••r " ; ^ ^ 

I 138. The island of ^T. DdMI!NGK!), large soaie, with enlarged 
I Plans of the -.harbours of Cape Haytien and Entrance to 

Samana Bay ; ..••.'•-• r '• - , ^ 

! 139. The Isiya^d of PORlToiuOO and the Virgin IiideBrfi^ 

Cfuz or St. rCrQij(ii. &0., :on a.laiige sicale, with FJaiw of 
G|}|«^ MAjagu«2:,/.S<«..j Juan, .fit. iThoviaa, Boad Hw^r, • 
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140. The OARIBBEE and VIRGIN ISLANDS and PORTO 
RICO ISLAND, on a large scale, from the Mona Paasage to > 
the Island of Trinidad, and also the Coast of South America, 
from the Orinoco to Porto Bello, the Islands of Cura9ao, with 
the Harbours of St. Juan, St. Thomas, Tortola, Kingstown . 
Bay, St. John's, Prince Rupert's, Port Royal, Castries, Ad- 
miralty Bay, Gross Islet, Carlisle, Man-of- War, and Careenage 

of St George ; with a Book of Directions, by J. S. Hobbs ... 10 6 

Mounted on Cloth, (Joloured, rollers and varnished, for the 
Counting-house ; size, 3ft. 4 in. high, by 4ft. 5 in. wide ... 24 

141. The OARIBBEE ISLANDS, on a large e^le, l)eing the 
^ Islands' sheet of the above Chart, arid Coast of South 

America, from Trinidad to Cumana and Barcelona, with a 

Book of Direct^ns .•^..... ,.' « • ....; ;.< -' 6 

142. Thel9landsofST.KITt'SaAdNBVIS(3Y;W^) 2 

143. The Island of BARBADOES, with a partloxila/r Plan 

of Carlisle Bay, including Bridgetown (JNori^) ^..,.. , 2 

•144.: The NORTH 00 AST of OOLUMBIA, from Onmana to 

Porto Bello, with the following Harbours on enlarged . 
scales, viz. ; — Ouniana, Pampatar, 'Barcelona, Obispo, La , 
Guayra ; Mochima, Corsarios, Turiamo, Porto Cabello, Bahia 
Honda, Cartagena, Escoses, Porto Bello, St. Marta, and Port 
Chagres; with a Book of Directions" (ZVoWc) 7 6 

145. TRINIDAD ISLAND and GhULF of PARI^ on a larg^ 
scale, showing the Norih and South Jlntrances to Porii Spain, 
Chagukramas Bay and 8. Fernando , '. .' 4 

146. RIVER. MiAGDAI^NA ENTRANOES, Coast of New 
Grenad*, with a Plan of Sabanilla Harbour or Port .......;.... 1 6 

* Charts of Martinique^ Domiwfift, Grenada^ Tobago) d;c^ dc. 



THE EAST fNp WEST CQASTS OFSQUTH AMERICA,,., , 

WEST CO A ST, OF NORTH AMERICA. " .. 

147. GUAYANAy from Trinidad to the River Para^ with 
enlarged Plans of the Entrance to the Biver .Ofinpco, Borbice,,.. 
Surinam, Demerara River, Entrance to Cayenne, aiid thej' 
River Corcntyn ; illustrated with views of the coast ; by , 

J; S. Hobbs, with Book of Directions ..i...". 4 

148. The Coast of BRAZIL, iprom the River Para and 
^ Maranhain, to Buenos Ayres, with enlarged plans of the 

River Para, Maranham, Ciftra, ArAcati, Rio Grande do Norte, 
Rio .Parohybia : do Norte, Fernando, dp Noronha Island^ Per- • 
nambuco, St. Salvador, Abrolhos Islands, Espirito Santo i 
Bay, Port Frio, Rio de Janeiro, 3an Sebastian Channel^ Santps 
Harbour, Bay of Paranagua, Island and Strait of St. Catherine, 
mo* Grind© do «ul, Maldonado, Monte Vid^o, Colonkl'^'ind' '' 
Buenos Ayreb. Compiled from the latest Surveys,' arid 
illastriBtkid with views of ffche cda»t; by^. & Hbbbs, #ith 
' A jBooic of •Direotions ....>*v.......:^..'* :••.,;. ..*.»;;<..'••'.. 12 



140. The Coast of BRA2IL,: firom the River Para to : 
ParanAgua, including Rio Janeiro, with numerous plans of 
Harbours &c. (being Sheets 1 and 2 of the preceding Chart) ; ' 
with a Book of Directions J......^.•.'. >..•• 8 

160. The Coast of BRAZIL, from the Abrolhos Channel 
and Rio Janeiro, to Buenos Ayres, with numerous Plans of 
Harbours, &c. (being Sheets 2 and 3 of No. 148) ; with a 

Book of Directions 8 

161. RIO de LA PLATA, or River Plate, on a large soale, 

from Cape St. Mary to Buenos Ayres, Colonia, &c.; con- 
taining enlarged Plans of Maldonado, Monte Video, Colonia, 
and the Roads of Buenos Ayres ; with a Book of Directions 6 

* Parana River, 3 sheets, 7». <&d. / TJruguay River; "Si ' ■ 



WEST COASTS OF SOUTH AMERICA/ 

162.t The RIVER PLATE to VALPARAISO, comprising thiB 
East and West Coasts of SOUTH America, from the River 
Plate round Cape Horn to Valparaiso, including the' Falk- ' 
land and South Shetland Islands, to 56® 45' of South Latitude 
with enlarged Plans of Rio Negro, Berkeley Sotind, and 
Stanley Harbour (Falkland Islands), Magalhaen Strait, Port 
San Carlos, Port of Valdivia, Conception Bay, and Cumberland 
Bay, (Juan Fernandez) ; by J. S Hobbs .; 12 

158. Sheets 1 and 2 of the preoeding, inoluding Oape Horn 

to 58° 15' of South Latitude 10 

164.t VALPARAISO to LIMA and TRUXILLO, oomprising 
the West Coast of SOUTH AMERICA, from Valparaiso to 
Lima and Truxillo ; with enlarged Plans of Valparaiso Bay, 
Coquimbo Bay, Port Guasco, Iquique, Arica, Ylo and Indepen- 
dencia Roa^s^ Day Bay, Quilca.Road, Pisco Bay and Chinca 
Islartds,* Port Ohilca, Oallao^ Lima, &c. ; Chancay, Huacho, 
Ban-anca, and Sup^, Guarmey and Casma Bays, Port Samanco 
and Bay of Santa ; by J. S. Hobbs 10 

The above contains the Chinca, Ballista, Giumape, Macabi, 

and other Gruoflvo Islands and Ports, , ■ , . , ; . , . 

165.t TRUXILLO jbo PANAMA, oomprjlsing the West Qoast . 
of SOUTH AMERICA from Truxillo to Panama and Gulf 
of. Nicoya, including the Galapagos Islands ; with: enlarged . 
Plans of Port Payta, Gulf and River of Guayaquil, Panapaa, 
Bay, and Bahia Hbnda ; by J. S. Hobbs .....'. 10 

The above Contains the Maedbi, Lobos de Afuera'and Tierra 

Islands, dbc. 

• .♦■■■■ •• > 

156. The G-UAKO ISLANDS, being the Guanape, maoabi, 
and Lobos de. Afuera, on a large scale ; with Malabrigo Bay^^, 
and Macabi Island ; also the Lobos de Afuera and Tierra ;' 
illustrated with views ..,....., ...•..^^......♦. 2 6 

t These three Charts show tJie navigation 'front iJu River Plate 
r&und Cape Horn to Truxillo '-and Panama, hn'n- large' 
and uniform scakj OMid will be fowndve^ clear Cktu^^ ^ 



** C. WILSON eUTl liKIRIE & WILSON). 

157. The Wratern Ooaflt of NORTH AHJBRICAy from the > 
Gulf of Nicoya to tlie Gulf of Oalifoniia, as far a8 P<ii-t 
Guayinaa ; with Heparate Plans of Kealejo, Aeapiilco, Paiizada, 
San Bla8> Mazatlan, and Guayiuas (^orie) ..^ *...... ^...^ 5 O 



THE PACIFIC OCEM«. */ 

Ih Two Oharts» on tUte same soaae. >' 

158. The NORTH PAOIPIO OCEAN, ej^^ndin^ from.1^'' to 
68** North Latitude, and from 6(r West Longitude to 110** 
East Longitude ; comprehending the Islands of Luzon, 
Formosa, Japan, Kurile, Eleutian, Fox, Queen Charlotte's, 
Socorro, Bonin, Marianas, and Sandwich Islands; with sup- 
plementary Plans, <»i an enlarged flcaie,' of the Goawt from the 
Gulf of California to San Francisco, &c. ;».the Sandwich,: 
Islands) Cblumhia River ; also Pl^ns of San Franciseo Bay, 

Port St. Diego, Honoruro, and Karakakoa Bay w.^..^.* =12 

159. The SOUTH PACIFIC OCEAN, extending^ from 12<> 
North Latitude to 66° South Latitude, and from 60** West. 
Lob^tude to 110° Eaert Longitude,, ineludiiig Australia and 

^ New Zealand, to the Westernt Coart of South America, Feejee . 

Islands, Low Archipelago, &c 12 



EASTEiRN NAVIGATION. 



CAPE OP GOOD HOPE, ISLE OF PEANOE, RED SEA, 

GULP OP PEI18IA, INDIAN OCEAN, BAY OP' BBNO^AL^ ' 

EAST IS-DIEI^ CHINA, NEW HOLLAND, AUSTRALIA, 

NEW ZEALAND, AND PART OF THE PACIFIC 

OCEAN, THE INDIAN OCEAN,. &q. 

IdO. The CAPE of GOOD HOPE and ^AST COAST of , 

AFRICA,' from the- latithde of 0^ 30* S. to 40° S. Mada-- ^ ' • 
gascaY, Isle of France, Bourbon, or Befunion, &(J. ; with Yle^^ ' 
on an enlarged scale, of the Cdpe Colony, Table Bay, Palsfe' 
' Bay, 8hnon*8 Bay, Knysnu Harbotn*, and Plfettlei'bbi'g' Bfey;' = ' 
Algoa'B^y> and Bkd Ialands^\ Waterloo Bay, Bu€E«l«\iIU«tir; { 
PoPt NataV.Delagoa Bsty^ MofiMtmblque Harhouc, and^Port 



JUST PUBLISHED. 



A NEW CHART 

OF THE 

BAY OF BENGAL, 

ON A LARGE SCALE. 



Extending from CAPE OOMORIN and CEYLON, 

to the Entrance of MALACCA STRAIT, with Enlarged 
Plans of Colombo^ Harbour of Point dk Galle, The Bassas 
Reefs, Trincomalie Bay, Pilots Ridge and Hoogly Sand 
Heads, Bar and Entrance to Aracan River, Rangoon and 
Bassein River Entrances, and the Maulmain River from 
Amherst to Martaban, &r., accompanied by plans, showing 
the Currents durhig the S.W. and N.E. Monsoons. 

Price 8s. 



CHARLES WILSON, 

(Late J. W. NORIE <fc WILSON), 

PUBLISHER OF CIIAllTS AND NAUTICAL WORKS, &c., 

M the >}avij|ation S^arohousc and >)aval J\'cadeTOt), 

157, LExVDENHALL STREET, LONDON, E.G. 

And of all Nautical Book and Chart Sellers. 
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INDIAN and Part bf the. PA€IFIO OOEANI^ to 58"' S. 
.> . Latitude, and from U* E. Loiigithdie to HOP West of 
Greenwich : compriRine the Navigation from the Cape of 
Good Hope to the Red Sea, Bombay, Madras, Bengal, 
Manilla, Hone Kong; and the Trading Porta of China, viz. : — 
Ci(fat<», A!!i% J\i-Chati^Fu, Mfijfpo^'^liangfeftli '^•V''^^ 
Ladrone IslandB, Swan River, Potits Adtrfaiae, Phillip; arid 
Sydney in Australia ; I^aunceston and Hohftrt Town in Tas- ' 
mania; and New Zealand; also the various islands aiid 
dangers in those Seas. With Plans, on nil enliarged dcale, of' 
Sii]afD«i'a ^nd Algpft Bays, Port Ifouis (>tai}ritiuf\ j^p^jq^,; ^ j, ., 
Harhour, and the Barlaour of Hong Kong, with'taew/i) y&p. ; 
byJ. S. Hobbs ..•-...>. ,.,? . 16 



Mounted on Cloih^colqui^di rollers and vanished (or the 
countij^g-hpuie ; size 3 ft* 10 in. high, by 6 ft. 10 in, wide .„ 42 

Tht abwe Chart of the East Indies^ <Sic,^ ean,hf had in fm^ . 
Pa^tB^ i^wthern and Southern, 

162. The NORTHERN PART from the Red Sea to India 

and China, &c '. 8 

163. The SOUTHERN PART, from the Cape of Good Hope 

to Australia and New Zealand 8 

164.t The OTWAISf '6c*AN, from the B^t^^e^ ^o ttki^*^' ; ^"' 
Sea and Gulf of Persia to Karachi, Bombay, Ceylon Coringall, 
Madras, Calcutta, Aracan, Rangoon, ^pulmdn, and Malacca, \ 
including the Laccadiva Arcliipelago, Mrtl<ffv*a 'islands,' Bfey • ' 
of pengaj, Andanian aiyi Nicobar iKland^j. ^d Part of tjjf ^ -^ , , j 
Strait of Malacca and laland of Sumatra ;. witt Plans on ^n ; i 

j , , enlarged scale of the Bay of , Aden, jiarajchi, Bowhay. . 
Harbour, Colombo, Point de Glalle and Trincomalie Harbours, 
CWttafeottg, Port Dalbwhlie, iU!ag«oon land 'Moiilme^n' Rivers: ' i' '. ". i 
and Amherst Koad .; ..." ...; .!...• 12 

This Chart, with 0. Wilson's New Large Sc^le Charts 6f th§ M^^eif- • 
• • ranean Sea, in two parts: Th« Western— Gibi^tai* •to' Slcllj' 'and- 

l^C^ta,; Md tte Eastem-r-^cil^ an4 Malt;a jbq .Pqi;t. ^aJ4^ yr))X be.„ ,. 

The above Ohart also forms the two following] Charts, . 

»65. AD£N to BOMBAY and MABRAS, being the Western 

and Central i^heets of tlie above, . comprising ih^ JiAWation ,, ^.., I 
from the Entrances' to the Red fea and GrUtf or'Pe&Ja to . ' " 
Karachi, Bombay, Laccadiva and Maldiva Islaiid's, Cevlon,' . 
Madras, Coiringah, &c. ; with Plans, on ^n enlarged scale, o'l .■ 
the Bays of Aden, Karachi, Bombay, and Point de' G'alle | 

Harbours .- 8 

166. The BAY of BENGAL and COAST of INDIA, oom- 

prising the Navigation from Karachi to Bombay, Laccadiva 
and Maldiva Islandd, Cayjon, M^HiraSjiObriTigah, Calcutta, 
Bay of Bengal, Aracan, Rangoon, Moulmein, Andaman and i 

Nioobar Mliiidt); mid Piiit (^ tlie StriUJiof JVIalncc^ And IbU 
of Sumatra!; with Plans, on an enl«pged i^caley of KioMi^hij | 

. Bombay Harbour, Colombo, Point de Grtlle and Triacbm«tlie ^ i 

Harbours, Cinttagong, Port Dalfaonsie, HangDoti and Mottliueia- 

> V Rivers, and Amherst .Road i. w..^... 4;. .U.<u. ....;.. -;ikw'.. jl.ii.; :' 8 

B 
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No.. #.. d, 

167.t The SOUTHERN PART of the INDIAN OGEAN from 

the Cape of Good Hope to SUNDA STRAIT, the Eastern 
Passages and WESTERN AUSTRALIA .w... 14 

Or in two parts if preferred^ viz. : — 

168.t The WESTERN PART from the CAPE of GOOD HO£>E 

and part of East Coast of Africa to Zanzibar, &c., including 
Mozambique Channel, Madagascar, Isle of France, Bourl)ou 
or Reunion, &c., with plans of the principal harbours (The 
same chart as No. 160) 8 

leo.f The EASTERN PART being the oontinuation of the 
Cape Chart to Sunda Strait, the Eastern Passages, apd 
Western Australia 7 6^ 

t ^08, 164 and 167 or Nos. 168, and 169, toill shmp the navi- 
gation of the whole of the Indian Ocean on a large scale, 

* GhartB of the Red Sea in fire sheets, 10s. ; Gulf of Suez, 3s. 6d. ; , 
Suez Bay, 28. 6d. ; Jubal Strait, 28. 6d. , Aden Gulf, 4s. ; Aden 
Bay, 2s. 6d., dkc, &c. 



170. The RED SEA, ISrom the Straits of Babelmandeb to 

Suez ; with enlarged Plans of the Harbours of Suez Gulf, 
Jubal, Tor, Jiddan, Camaran. Suakin, Core. Nowarat, Mocha 
Boad, Dhalac, Strait of Babelmandeb, and Aden 5 

171. ISLE of FRANOE, or Mauritius, Bourbon, and 
RoDBlt^UBS, i^rith enlarged Plans of the Harbours of, and 
Entrances to P6rt Louis and Grand Port (Norie) ^. . . 5 

172. The GULF of PERSIA, firom Husoat and Gape Jask 

to . . 3u8Sorah ; with enlarged Plans of the Harbours of 
Busheer, Carrack, and Corgo, Jasques, Bussorah, Muscat, 
and Mutrah (^one) 5 

173. The SAND HEADS to OALOUTTA and OANNINO, 

Mouths of the Ganges, &c.; including Balasore Bay, the 
Coast from Chittagong to Ramree and Cheduba Islands ; 
witii Plan of Akyab and Aracan, on an enlarged scale 5i 

174. The BASSEIN, RANGOON and MARTABAN 
RIVERS, including the Andaman and Nicobar Islands, 
and Coast of Tanasserim, &c., with plans of Moulmein and 
Basaein Rivers (iVbrfc) 5 



THE CHINA SEA, &G. 



175. The STRAITS of MALAOOA, SINGAPORE, DRYON, 
and RHIO, with Plans on an enlarged scale of Prince of 
Wales* Island, the Strait and Island of Singapoi^, flind 
Singapore New Harbour. Drawn from the late Dtitoh and • 
r Eng^Jisb. Surveys.;. hj. J. ^Ho\i\i^ •...<...*.,. iu..w... 4 



:/.*».. •:\t' 



I 



176; The STRAIT of SUNDA, and JAVA SEA, to Batovia, 

with enlarged Plans of Zutphen Islands and the EintMnces.to 
Batavia. Drawn from thie late Dutch- Surveys ; by 
; J. S.Hol)b8. ; ; ...,;. 4 

177. The SOUTHERN PART of the CHINA SEA, extending 

from 4° Sy Nortli, to 15*" South Latitude ; and from 99** to 
145° East Longitude ; including the, Navigation of Singa- ., 
pore, the Sunda and Java Seas, the Celebes and Eastern 
Passages, to Torres Strait ; with an enlarged Plan of Soura-. ; 
baya Strait 12 

178. The NORTHERN PART of the CHINA SEA, extending 
. from 4'' 39' to 23° 40' North Latitude ; and from 99° to 145^ 

East Longitude ; including the Navigation from the Gulf of 
Si am to Canton, the Philippine Islands, Sulu Sea, &c. ; with 
enlarged Plans of Manila Bay and Saigon »..,.. 12. 

Numbere 177 and 178 show the Navigation on the same scale, 
from Sunda Strait and the Eastern Passages to Canton^ ' 
Hong Kong, dkc. For a contiimaiion to Shanghai, see the fol- 
lowing Chart. 

179i The EAST COAST of CHINA, from Canton to Shanghai, 

in two partH, including the Island of Formosa, &c., with. 
' enlarged Plans of the entrances to Canton Rivkr, Swatau, 
Amoy, and Fu-Chau-Fu Harbours, Chusan Archipelaw), ' 
and Entrance to the Yanq-tzk-Kyang 10 



THE EASTERN ARCHIPELAGO, &c. 

The Eastern Passages to China on a large and uniform scale 
in three new Charts, marked f . 

ISO.f SUNDA STRAIT . to SINGAPORE and Nal^unas 

Irfauds the CHINA and JAVA SEAS, extending from the 
Strait of Sunda to BANKA,GASPAR,and StHOAPORK Sl^RAtTS, 
Natunas Islands, and Part of Bornko, &c., with enlarged 
Plans of Stanton Channel and Gaspar Straits 8 

Or in two Parts, Northern and Southern, as follow : — 

181. The SOUTHERN SHEET, CHINA and JAVA SEAS, with 

the Strait of Sunda and Western part of Java Island, the • 

Straits of Banka, Gaspar, and Billiton, and Carimata passage, 

with plans of Banka and Gaspar Straits ;.. 4 

182. The NORTHERN SHEET, comprising SINGAPORE, Tam- 
belan, Anamba, arid Natunas Islands, with part of the Coast 

of. Borneo .,..;.[.fc..,:;....i.»...v ; -. ....V;... i 4 

183t. The.EASTERN PASSAaES.— SOUTHERN PART from 
Sourabaya to Timor and the Banda Sea, &c. : showing the 
chatmels through the Iiilands to the Java Sea; southern por6on 
^ of Macassar Strait, &c........... J, .,,*,* ^ ^ 



96 C. WILaOfI ilkll MOfNE & WILSON). 

Or in separate sheets, EJastem and Western, as follow: — 
JVd, . ^j .,j^, ,. , . .. . IT.'-;;;. ''•■.^ 

184.t Tiie WB8TSRN ^EBT, being the SoiHhem Paft of MaOassar 
Strait, with part of the Easietn Passages from Sourabaya to 
( • Flpres island, apad including the. Eastern part of Java Island 4 

t Noi 180 or No. 131, ifiUhJ^o.lU^ will show tkfi f(avigatioH 
aU rotmd ihe Is^Iofid of Java, on a very large icale, 

186. The EASTERN SHEET, from Flores Island to Timor arid the 
Serwatty Islands, and including the Floras, Banda, and . 

Moluccli Seas 4 

''■.... ' ' 

186.t The NORTHERN PART, including the Macassar 
Strait, Celbbbs Ssa^ Molucca, Pitt's ^md Qillolb Passages, : 
and Dampiers Strait^ Ac '. 7 

Or in separate sheetSy JEastem csfid Western, as follow : — : 

fe7i 'WESTERN SHEET, being the Northern Part of Macassar 

Strait, to the Celebes Sea / 4 

i\ro«i 184 and 187 wiUehow the Navigation' through MocOBSctr 
8$mit 

188. The EASTERN SHEET, comprising Molucca, Pitt's and Gillolo 

Pa^flge8.ftndJPampiiei»B^aiV<SS»^,....,..> .: ^ >..... ., 4. X) 

189.* JAPAN (NORTH PART OP) ...* 10 

190.* JAPAN (SOUTH PART OP) 10 

* Sets 6/ Oharts of the Eastern and Western Routes to China 
and Japan, large scale Coast Sheets and special Plans of 
Harbours, d;c. 



k\jsmii)( mnwm}:fm^ fim.Qf all t^atiqms. 

191. AUSTRMilA, NEW ZEALAND, <fea ; staowin|r tlve 

Navigation around the whole Coast of Australia, Tasmiciria, 
and JNew. Zealand; and from 'the Strait of Bally, Torres • 
Strait, Solomon's Archipelago, New Hebrides, and the Feejee 
Islands; with enlar^^d Plans, of . /JTorres Strait, Cpckbiirii 
Sound, Princess boyal Har'bbur, Jtiiig George's Sound, 
Spencer and St. Vincent Gulfs, Port Lincoln, Portland. Bay, . 
Port Phillip- and Geelong, Stonn Bay, Pbrt Dahyiinlple, and 
Port Jackson ...: 15 

M Mounted on Qloth, coloured j rollers • and viu'nished, for the 

Counting-house ; size, 4ft. Sin. high, by 6ft. wide 42 

The above Chart may be had in tipo parts, as follow : — 

192. The . NORTHERN PART of AUSTRALIA; from ShBifk 

Bay on the West Coast, to Moreton Bay on the East Coast, 
inqj^djuff. tU«;-^avigati«iu from the Strait of Bdiy^ fevj^ 
throi^gh Tprres Strait, Solomoj)'8, Archipelago, l^e>v flehw}#«i»» 
Feejee, Islajc^^s, &c, with enljarged. Ph^ns of T^wfeft <w4 
Endeavoiu* Straits ...v.vv'vv»'''V'»vv»v«'.vv*.v''»->«''»'^«**^*vT'Mf-»»'A'" 8 



QATALOCUE. j \v 



^. 



No. 
103. 



194. 



196. 



196. 



The SOUTHERN VJkAX of AUSTRALIA; from Swan 

River to Port JackBon ; including TaRmania and New 
Zealand, with enlarged Plans of Cockburn Sound, and 
entrance to Swan River, Priucess Royal Harbour, King 
George's Sound, Spencer and St. Vincent Gulfs, Port Lincoln, 
Portland Bay, Port Phillip and ©eelong. Storm Bay, Jortl « • 
Dalrymple, and Pojt Jackson 8 

The above two Charts show the navigation all round Australia. 



The North West and South Goast of AUSTRALIA ; 

from Torres Strait to Tasmania, and Eastern Passages to 
Cliina ; with Plans of Torres Strait, the Straits of Sapy, 
Alla«, Lombock, and Bally, Cockburn Sound, and Entrance of 
H^van River, Princess Royal Harbour, King George's Sound, 
^^peaoer and St. Vincent Gulfs, Port Lincoln, Portland Bay, 
Port Phillip and Geelong ;..^ i ...; i% 



8 



The EASY COAST of AUSTRALIA and part of the 

PACIFIC OCEAN, to the Eastward ; showing the various 
Straits, Islands, and Dangers between the Latitudes of 56** 
South, and 22® North, and from the Longitudes of 141° to 
180° East, including the Ladrone, Caroline, Admiralty, and 
De P^yster's Islands, New Britain, New Ireland, Solorawi'if ; 
* and Charlotte's Archipelago, Torres Strait, New Caledonia,. 
New Hebrides, Feejee Islands, Bass' Strait, Tasmania, Norfolk 
Island, New Zealand, Auckland, Campbell's and Macquarie's 
Island; with. Plans of the Harbour of Apra, Ton-es Strait, 
Port Jackson, ^daey, Dalrymple, Storm Bay, Maoquftrie 
Harbour, Bay of Islands, Port Pegasus, Auckland Harbour, 
and Hokianga River in New'Zealand 

A useful Chart from Australia^ towards the ClUna Seas, Sc. 

The EA^a: COAST of AUSTRALIA, from ,39^9 Strait 
to Torres Strait ; including Nkw IJioAiiANnv &c., with plans,., 
(being part of the preceding Chart) ■ .....j.... . 

Eith&r of time Charts, No. 196 or 196, with No. 194 Uys N.W:. 
and South Coasts^ show the navigation all round Australia, 

Special OhiartH of Bass' Stradt, and all the principal Harbours ; hIbo 
large-scale sheets of the Ooafit. 



12 



8 



197. NEWZEALAND, «&c., inoludlng Bass* Strait^ Tasmania, 

and adjacent Islatids, with the Harbours of Sydney, Port ' 
Jackson, Dairy uiple. Storm Bay, Macquarie Hafbouf, Bay of 
Islands, Port Pegasus, Auckland Harbour, and Hokianga 
River in New Zealand, being the southern part of Chart 
No. 195 : • -::..'" 7 

* Special large scale Charts of Harbours and of the Coast. 

198. Plate desorlptlve of the MABITIME FLAGS of ALL 

NATIONS (.300 in nnniber) on a large Shoot, arranged 
. Geographically; and cohnued, with an Index, oontaiipug ;i^ , 

Supplement to the Plate 10 6 

-The. jsiaaaeneatljlK)nii4,ii«.a Book, aAdletteveA..-.)^ 14 6 



^ C. WILSON (Late NORIE ft WILSON). 

PILOTS 

OR 

COLLECTIONS OF CHARTS, 

AND 

WIND AND CURRENT CHARTS. 

■ i 't^O^ 

Correspondents should observe that, on account of the frequent 

alterations In the Lighting, Buoyage, <Sco., of the various 

I Navigations, the Pilots Nos. 199 and 200 are made up only 

' when ordered^ thus securing the latest edition' of the Charts. 

. Anotloe of a few days Is therefore requested; ../ 

i ^ uo^ 

\ No. ' ' •■■•*. d, 

I 199. The MARINE ATLAS, or SEAMAN'S COMPLETES 
I PILOT, comprising a Collection of Charts showing the 
principal places of the known World. In one vol., strongly 
bound, accompanied by 4 vols, of Sailing Directions £13 13 

! *^* This Atlas wiU he found very useful to Public Chmpanie^, 
j Shipowners, CaptainSy Underwriters, and all those who effect 

I Marine Insura/nces ; also to Librarians, • 

I 200. The Complete EAST INDIA PILOT; from London to 
the Red Sea, India and China Seas, Australia, Tasmania, and 
New Zealand ; comprehending a set of ..Charts, sUo>vjmg 
the passa^s out aha home ; to which is added a Chart of 
the variations of the Magnetic Needle. New Edition, balf- 
• bound, with Russia back and corners .: £1111 

\ 201. The COAL TRADE or LEITH PILOT, containing 
' i .Charts from London to the North Foreland, Harwich, Orford- 
' ness, Yarmouth, Lynn, Hull, Scarborough, Whitby, Sunder- 
land, North and South Shields, Newcastle, Berwick, Leith, 
' Aberdeen, &c 9 

! 202. The SCOTLAND and NORTH SEA PILOT, containing 
: Cliarts of the Coasts of ENGLAND and SCOTLAND, 
including the Navigation from London to Aberdeen, as the 
. above, with a Chart of the North Sea 12 

SETS OF CHARTS 

Of the latest Editions^ selected and bound up for any particuUir • 
Voyage, 



WIND AND CURRENT CHARTS. , 

203.* ATLANTIC OCEAN N. and S., (Pilot Charts of the)... 17 6 ' 

JS04.* INDIAN, PACIFIC, and ATLANTIC OCEANS, or a 

' ' • set of Wind ftrtd Current Ohart»lot tVi^^orld >*...;/;.•..'.;..... 26 , 



CATALOCUE. , « 



PILOTING OR SAILING DIRECTIONS. 



-•o»- 



THE SEAMAN'S GUiDE» AND COASTERS COMPANION. 

In Two VolumeB : — --' 

No. X. d, 

205.— Vol. L — Contains Sailing Directions for the River Thames, - 

East Coast of England and Scotland, France, Belgium and 

, . Holland, &c., North Sea, Cattegat, Baltic Sea, Gulfs of Fin- • 
land and Bothnia, the West Coast of Norway, and the White 
Sea, &c • 6 ' tt 

206!— Vol. II. — Cimtains Sailing Directions for the English Channel 
and North Coast of France, the Bristol and St. George's Chan- 
nels, the . South, West and North Coasts of Ireland, this 
Hebrides or Lewis Islands, and the West Coast of Scotland... 6 

207. The RIVER TKAHES, from London to the Nore and 

Sheerriess; and thence to Rochester in the River Medway ;. :' 

also from the Nore through the various Channels to Orford- 

ness, Yarmouth and the Downs ,^.. 1 6 

208.* THAMES HANDJBOOK, with Charts .;....; ' 6 ' 6 

209. The ^JAST COAST of ENGMiAND, from London to the* ' ^ ^ - 
Downs and Newcastle 2 

210. The EAST COAST of ENGLAND, from Orfordness to 
Newcastle .;..; 1 6 

211. The EAST COASTS of ENGLAND and SOOTLANP: m-^- 

from Flamborough Head to Cape Wrath, and the Orkney and , 
Shetland Islands ; ./ 1 6 

212. The NORTH SEA PILOT, from the Nore and Downs 
to Shetland ; and from Calais to the Scaw Point aud part of 
Norway * ..-' ^ 3 

2ia[. The SOUTHERN PART of the NORTH SEA, being 
the North Coast of FRANCE, BELGIUM, and HOLLAND, 
from Cape Grisnez to the Hook of Holland ' 18 

214. The TEXEL to the RIVER HEVER, or the HOOK of ' 
HOLLAND to the HORN REEFS, including the Rivers ; 
Elbe, Weser, Ems, Jahde, Eider, &c ;, ' 1 

215. The CATTEGAT, BALTIC, BOTHNIA, and FINLAND ; 

. GULFS PILOT ; bound in cloth 3 6 

216. The CATTEGAT, SOUND, and BELTS, from the 
Scaw Point and Christiania to Elsinore, and through the 
Sound and Belts ^ ^... ' 1 6 

217. The BALTIC or BAST SEA 1 6 

218. The GULF of FINLAND . X Q 

219: The GULF of BOTHNIA / l 

220. The West Coast of NORWAY, from the Naze to the 

North Cape, and White Sea to Archangel and Onega 1 6 

221. The ENGLISH CHANNEL PILOT, for the South and ■'. 
South West Coasts of England, the South Coast of Ireland, : 

and part of North Coast of France ,.„ ' g q 

222. The ENGLISH CHANNEL PILOT, with fWl dlreotloni^ ^; * ' ' ' 

r for the French Coast ,..^ ^.'.. ...•W ^ ^ 



^ C. WILSON (L/tTi NOmE & WILSON). 



No. 1. d, 

aS3. Thie BN(S^LtdH OHAIJKEL to IjIVERPOOL PIIiOT^ . 

including the Bristol Channel, the South Coast of Ireland, 

and part of the North Coast of France 3 

224*. KING'S OHANilrSL PILOTe BAKDBOOK 6 fi 

226. The NORTH COAST of FRANCE, from Cape Grisnez 

to Cape Levi 1 

226. The NORTH COAST of FRANCE, ftom Cape Levi to 
the Island of Ushant, including the Islands 01 Alderney, 
Guernsej, Jersey, &c , 

^27. THe BRISTOL CHANNEL, Milford Haven, A;o. , 

The St GEORGE'S and BRISTOL CHANNELS...^.... 



220. The Sonth, West, and North Coasts of IRELAND, 

from Carnsore Point to Rathlin Island 

230. The WHOLE COAST ROUND IRELAND ..-. 



231. The HEBRIDES, or LEWIS ISLANDS, and West 
Coast of Scotland .« ^. 



USHANT to GIBRALTAR. 



1 


6 


1 


6 


2 


6 


1 


6 


3 





1 


6 


2 


6 



233. The BAY of BISCAY, inoludix^ the Coasts of France 



*i 



and Spain, from Ushant to Cape Finisterre 1 



/ 



234. The COAST of PORTUGAL, from Cape Orte^al to 

Gibraltar, and the Coast of Spain, &c «. 1 6 

235. The MEDITERRANEAN SEA, the Adriatlo, of Galf of 
Venice, the Black Sea, Grecian Archipelago, and the fieas of 

i Marmora and Azov. Bound in Cloth 8 

OrinPartSjSeiffedyOsfoIlotA: — 

030. PART J.— From thei Strait of Gibraltar to the River 
Varj on the Northern Coast ; and the Coasts of Morocco and 
Algier, from Ceuta to Oape Ferro, on the Southern side 2 

237. PART 11.— From the River Vsr and West Cpftst of 
Italy, to Ga|pe St. Angelo, including Corsica, Sardinia, Siqily, 
&c. ; the Gulf of Venice, &c. ; and ftotn Cape Fcrro to 
Bombah ; on the Southern Shore ......^ 2 q 

238. PART fll«— Comprising the Grecian Archipelago ; fhe 
Black iSea ; the Sea of Azov; and the Levant, or Baatenl/ ' 

part of the Mediterranean '. ..' 2 6 

239. MEDITERRANEAN SEA, same as No. 235, omitting 
the Adriatic or Gulf of Venice, the Grecian Archipelago, and 

' .^ the Black Sea 1^. ..o . 3 

24a MEDITERRANEAN SEA, Western Pslrt, Glhtnattajr 

to Malta, &c .^.... 3 Q 

241. MEDITERRANEAN SEA, Eastern Part, SICILY and 

;. : MALTA to Port Said, &c 2 6 

242. The ADRIATIC SEA, or GULF of VENICE, Part of 
the' South Coast of Italy, and the Albnnian afad Grisclaft 
Coasts, with the Ionian Islands 1 6 

J^3. The GRECIAN^RCHIPELAGO, from Cape St. Msejfo, , 

. ID Gteece, and fhe Gulf of Symi in Anatolia, to the tjwla- 
^ *• /ie71e», including the Matid oi Cand\* i '.. 1 6 



CATALOQUC. ^ »3 



No, i, d. 

244. The BLACK SEA and SEA of AZOV, DardaneUes, Sea 

of Marmora and Bbsphonis. ..•.. » 1 6 

246.t EAST COAST of NORTH AMERICA, from BeUe Isle, 
including Newfoundland, Gulf and River St. Lawrence, Nova 
Scotia, &c., to Bk>»ton k,/.,.^^„,,4..,.„.,. *... . 4 .0 

246. THe Island and Banks of NEWFOUNDLAND 2 

247. THe Gulf and River St. LAWRENCE 2 

248. NOVA SCOTIA, Bay of Pundy, and Part of the United 
States to Boston ; from Cape Canso to Cape Cod 2 

249. EAST COAST of AMERICA, from Cape Canso to 
Philadelphia 3 

260.t The COASTS of NORTH AMERICA, from Boston t6 

the. Entrance of the River Mississippi 3 

f No8, 2^5 and 250 contain the N^avigation from Belle Isle 

Strait to the Rwer Miefds^ippL . . » ■ . 

261k GULF of FLORIDA, Bahama BankB And Islands . — i .16 

26% WEST INDIA DIRECTORY ; containing Instmctions 
for Navigating the Caribbee or Windward and Leeward ' 
Islands, Porto Rico, Hayti or St Domingo,^ Jamaica, Cuba, 
and the Bahamas ; together with the Harbours arid Coasts * 
of America, from Florida to the. Ghilf of Paris, and 
including the Mona aad Windward Passages, t)ie Gulfs of 
Florida and Mexico, Bays of HonJtiras and Mosquito or 
Guatemala, with the Columbian Shores and adjacent Islands. 
Bound in Cloth {same as No, 130) 8 

Or in partSy separately^ as follow : — 

263. PAI^T I.— Caribbee Islands, from Trinidad to Porto Rioo 2 

264. PART II.^From Porto Rico to the Gulf of Florida ; 
including the Windward Passages and Gulf of Florida, &c.... 3 

266. PART III.— From the River Maranon or Amazon to 

Porto Bello on the Coast of Colombia , ;., 2 

266. PART IV.— The GULF of MEXICO,, firom CAPE 
Catoche to the Strait or Gulf of Florida 2 6 

267. BAY of HONDURAS and MOSQUITO COASTS, 
between Porto Bello and Cape Catoche..... 1 

268. COAST of GUAYANA, River. Maranon to the River 

Orinoco : the Colonies of Cayenne, Surinam, Bert)ice, 
Demerara, Essequibo, &c., and Island Qf Trinidad ., ;,...,,. 1 

259. COAST of COLOMBIA, Gulf of Paria to Porto Bello 1 6 : 

260. COAST of BRAZJJi and RIVER PLATE, from Para 
to Buenoa Ayres i.;...ii <*...... 8.0 

261* RIO DB LA PLATA, or the River Plate .„,.„.. 1 

Sw :«toO- SfnUifia fHreetiona fpr th^ GooHt of Chiwh^ 

. A^fi$ral^^ JMiUf ih.yJp^t^€ Soi /;" ; ' : 

: '^^i—i -^ 
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94 C. WILSON (Ute NORiE & WILSON). 

GENERAL SAILING DIREOTORIES 

FOB THE 

ATLANTIC, INDIAN, AND PACIFIC OCEANS; 

ALSO 

WORKS ON THE WINDS, WEATHER, CURRENTS, 
MAKING PASSAGES, ETC. 

No. 8. d. 

262. Tlie NORTH ATLANTIC MEMOIR. A. G. Findlay 14 

263. Tlie SOUTH „ „ ' „ 14 

264. The ATLANTIC DIRECTORY, N. and S. W.H.Rosser 16 
^65. The NORTH ATLANTIC DIRECTORY. W. H. Rosser 12 

266. The SOUTH „ „ „ 7 

267. ATLANTIC OCEAN.— Winds, Weather, &e. Becher... 6 

268. INDIAN OCEAN DIRECTORY. A. G. Pindlay 28 

269. „ ARCHIPELACK) and CHINA SEA DIRECTORY 

A. G. Findlay 28 

270. INDIAN OCEAN and CHINA SEA Directory. Rosser 

and 1%-ay 18 

271. INDIAN OCEAN, CHINA SEA, and AUSTRALIA— 
Winds, Weather, and Currents. Becher 5 o 

272. NORTH PACIFIC DIRECTORY. A. G. Findlay 24 

273. SOUTH PACIFIC „ „ . 24 

274. PACIFIC OCEAN. Winds, Weather, &c. Becher ...... 6 

275. HOBSBURGH'S EAST INDIA DIRECTORY. 2 Vols. £2 4 

276. The INDIA DIRECTORY, PART I.— The East Indies, 
and interjacent ports of Africa and South America, including 
also the Mediterranean and Suez Canal ; by CommandtT 
Alfred' Dundas Taylor ...* 38 Q 

277. The INDIA DIRECTORY, PART II.— The China Sea, 
with the Ports of Java, Australia, Japan, and the Indian 
Archipelago Harbours, as well as those of New Zealand 38 O 

278. ATLANTIC and INDIAN OCEANS, CHINA SEA, and 
AUSTRALIA. Winds, Weather, arid ' Currents. Becher, 
beingNos. 267 and 271, bound togBther,iu.cdQth „,.... ..ik.,,... IJJ 

J8Z9. OCEAN ROUTES. The best Rentes from Great Biitato 

to the Chief FortignPorts ; With Map. W. a Bergen 2 
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SAILING DIRECTIONS 

FOR THE 

COASTS OF CHINA, AUSTRALIA, JAPAN, INDIA, 
AFRICA AND AMERICA. 

No, s. d. 

280. CHINA SEA DIRECTORY, Vol. I., for approaoMng by 
Straits of Sunda, Banka, Gaspar, Carimata, and Singapore, &c. 4 6 

281. CHINA SEA DIRECTORY, VoL II., between Singapore 

and Hong Kong 7 Q 

282. CHINA PILOT. Canton River to Okhotsk Sea 10 6 

283. JAPAN DIRECTORY. A. Q. Pindlay 3 6 

284. AUSTRALIA DIRECTORY, Vol. I., S. and E. Coast, 
Leeuwin Cape to Port Jackson, Bass Straits and Tasmania ... 9 

286. AUSTRALIA DIRECTORY, Vol. II., E. Coast, Port 

Jackson to Torres Strait and Coral Sea 8 

286. AUSTRALIA DIRECTORY, Vol. III., N.W. and W. 
Coasts, Endeavour Strait to Leeuwin Cape 4 6 

287. NEW ZEALAND PILOT 2 6 

288. BAY OF BENGAL DIRECTIONS. Captain Heokford 6 

289. WEST COAST of HINDOSTAN PILOT, tbe MANAR 
GULF, MALDIVH and LAKADIVH ISLANDS 6 

290. RED SEA PILOT 4 6 

291. ADEN GULF PILOT 3 

292. PERSIAN GULF PILOT 5 

293. AFRICA PILOT, Part I. (W. Coast).— Spartel Cape to 
Cameroon River 5 o 

294. AFRICA PILOT, Part II., River Cameroon to Simon's 

Bay 4 6 

295. AFRICA PILOT (South and East Coasts)— Cape of 
* Good Hope to Cape Guardafui, the Islands in the Mozam- 
bique Channel 4 6 

296. AMERICAN COAST PILOT, for the East Coast of 
North and part of South America. By G. W. Blunt 25 

297. SOUTH AMERICA PILOT. Part I.— French Guayana 

to Rio de la Plata 6 

298. SOUTH AMERICA PILOT. Part II.— Rio de la Plata 

to Panama ;....' 5 

299. NORTH PACIFIC PILOT. Part I.— WEST COAST of . 
NORTH AMERICA— Panama to Queen Charlotte Islands. 

J. F. Imray i 10 

300. NORTH PACIFIC PILOT. Part II.— ISLANDS in - 
theNORTH PACIFIC. W. H. Bosser - 8 

301. ISLANDS in the WESTERN PACIFIC. A Oheyne ... 6 Q 
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86 C. WILSON (Late NORIE & WILSON). 



BOOKS 



OK 



NAVIGATION, ASTRONOMY, NAUTICAL TABLES, 
TRIGONOMETRY, &C , &G., 



L 



302. NORIE'S GOHPLETE EPITOME OF PRAOTIQAX 

• NAVIGATION, containing all the necessary InstructionB for 
keepine; a Ship^s Reckoning at Sea ; with the most approved 
Methods of ascertaining the Latitude hy Meridian, Single 
or Double Altitudes, and the Longitude by Chronometers 
or Lunar Observations ; including a Journal of a Voyage 
from London to Madeira, and every other particular requisite 
to form the complete Navigator ; the whole being rendered 
perfectly easy, and Illustrated by several Engravings. To 
which is added a correct a extensive Set of Tables, preceded 
by a copious Explanation of each Table. Twentieth Edition, 
considerably augmented and improved, and adapted to the 
Nautical Almanac of 1874 , 16 

In thU Edition every effort haa been made to bring eadi iubjeet 
up to the present state of nautical knowledge. 

303. NORIE'S COMPLETE SET OF NAUTICAL TABLES, 
containing all that ts requisite, with the Nautical Altnanac, 
in keeping a Ship^s Beckoning at Sea, and in ascertaining the 
Latitude and Longitude by Celestial Observations ; including 
an extensive Table of the Latitudes and Longitudes of the 
principal Ports, Harbours, Capes, &c., in the World ; with 
several other new and improved Tables ; t-o which is prefixed 
a copious Explanation of the Tables ; likewise Astronomical 
Problems for finding the Latitude by Meridian Altitudes and 
Double Altitudes of the Sun, and the Longitude by Chro- 
nometers or Lunar Observations ; the Rules being adapted to 

the Nautical Almanac of 1874. Sixteenth Edition; seWed... 12 O 

804. The same bound in cloth 14 

306. NORIE'S SEAMAN'S NEW DAILY ASSISTANT; 
exhibiting an easy and expeditious method of keeping a 
Ship's Reckoning at Sea ; containing rules for working the 
various sailings by the Tables of Difference of Latitude and 
Depa^ure, and for finding the Latitude and Variation of the 
Compass by Observation ; also General Ruleij for Working a 
Day's Work, with the Met^iod of correcting the Courses for 
■ Leeway, Variation, &c. ; the whole exemplified in a Journal 
from England to Madeira. To which are added the most 
necessary and useful Tables, particularly a Table of the Lati- 
tudes and Longitudes of the Principal Points on the Coast of 
^raiit JBrrtain, Ireland, &c. Twentieth Edition • • 6 Q 
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JUST PUBLISHED. 

NORIE'S LINEAR TABLES, 

I 

FOR C'LKAUlNii THE 

APPARENT LUNAR DISTANCE 

! FKOM 

i THE EFFECT OF REFRACTION: 

I 

j KvlAI.LY AVAII.AHLK KOIl 

SUN, PLANET, OU STAR LUNAR, 

WIIEIIBHY 

LYON'S METHOD OF FINDING THE TRUE DISTANCE 

IJK««»MKS OXK OK THE 

SHORTEST AND MOST ACCURATE YET PROPOG._J; 
Accompaniocl by Rules and Examples. 

i 

• EpiTKi. BY W. H. IIOSSER, 

Author of '" Thr Ihrlation of thv ('oinjiasg In Iron ShIpA Couftdered PracticaU^^** " Tfie Bijou 
i!ii-jthtr ttf' tht W'nrhf." " I/ntr to Fhnl th*- Star^,'' t\'r.. tfr. 

Price 7s. 6d 



ADMIRAL SHADWELL in his work «>n LUNARS has the following ol>servat ions 
with regiinl to this Work : — 

'•The Correction for Ilcfniction. on the clisUincf, can als»i l>e conveniently obtained by 
means of NORI£*S LINEAR TABLES, which, by the aid of a very ingenious 
graphic projection, give by ins|)ection, the etToct of the mean r<'fra<'tinn on the apparent 
distance." 

Mr. ROSSER in his LUNARS and LUNAR TABLES, speaks approvingly 

of the nietlunl of correctiuj^ tlie Lunar Distance, in the first plac<' for refraction, by 
computation, or by Norie's Linear Tables, and then for parallax by Lyon's method. 
213 given in this work. 



CHARLES WILSON, 

(Late J. W. NORIE & WILSON,) 
PUBLISHKII OF CIIAilTS AND NAI'TICAL WOKKS, &.c., 

AT THE NAVIGATION WAREHOUSE AND NAVAL ACADEMY, 

157, LEADENIIALL STREET, LONDON, E.G., 
And of all Nautical Book auei 0\iaT\. ^^W^t^, 
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No. t, d. 

Atl ENTIRELY NEW WORK. ON THE STARS. 

306. HOW TO FIND THE STARS, and theib Use in Dbtbs- 
MiNiNG Latitude, Longitude, and the Error of the" 
Compass ; with Szamples, illustrated with woodoutft, and con- 
taining four large Maps of the Stare, showing them in a very 

clear manner in White upon a Black ground. W, H. Rosser. T 6 

307. NORIE'S SET OF CELESTIAL MAPS, intended to 
assist Students in Astronomy in acquiring a knowledge of the < 
principal fixed Stars in the Heavens, and peculiarly adapted 
to the purpose of finding the Stars proper for ascertaining 
the Latitude and Apparent Time at Sea, the Longitude by 

Lunar Obsetvations, &c ; with Directions ; bound in cloth r.. T 6 

308. COLEHAN'S LUNAR AND NAUTICAL TABLES, 
arranged for. the purpose' of ascertaining the Latitude ; 
Variation of the Compass, Bating a Chronometer by Loga- 
rithms and Equal Altitudes of the Sun or other Celestial 
object, with the Longitude by Chronometer and Lunar obser- 
vations ; whereby Mr. Lyon*s method of determining the true 
distance is rendered the shortest that has been hitherto pro- 
posed, as it consists of addition throughout, without any pro- 
viso whatever. By George Coleman, FEA.S. Stereotype 
Edition, sewed 12 

309. The above bound in cloth 14 

310. TOYNBEEonRATINGOHRONOMETERSbyLUNARS 1 6 

311. RAPER^SNAVIGATIONandNAUTIOALASTRONOMY 7 6 

312. RIDDLE'S NAVIGATION and NAUTICAL ASTRO- 
NOMY 11 6 

313. JEAN« NAVIGATION and NAUTICAL ASTRONOMY 14 

314. PART I.— Containing Rules and Examples 7 6 

316. PART IL— Investigations and Proofs of the Rules, &o. 7 6 

316. INMAN'S NAUTICAL TABLES, with JEAN'S NAVI- 
GATION : 20 

317. BOWDITCH'S JJPITOME of NAVIGATION 21 . 

818. MERRIFIELD and EVER'S NAVIGATION, &iC «. 7 6 

819. EVER'S NAVIGATION iaUinr Serie*) .^ .• I 

820. EVER'S NAUTICAL ASTRONOMY (^Dv.-) 1 

821. EVER'S NAVIGATION (GiZ/iW Ssriet) ^,. 2 

822. EVER'S NAUTICAL ASTRONOMY (JJo.^ .o,....*........*.. 2 6 

823. GREENWOOD'S NAVIGATION and NAUTIQAIi 
ASTRONOMY ; or the Sailor's Sea Book (Weale's Series) ... 2 

324. LAW'S LOGARITHMS and MATHEMATICAL TABLES 2 6 

326. YOUNG'S NAVIGATION and NAUTICAL AS'XKO- 
-^OMY (Weale's Series) \ .'. 2 

826. YOUNG'S TABLES to aeoompany the above (Weah) 1 6 

327. EVER'S NAVIGATION and aT^^^01^0i:E.^W::iJK&^ ^. ^ 
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328. TOWSON'S TABLES for Great CIRCLE SAILING, &o. 1 
329.. THOMSON'S LUNAR TABLES 10 

330. TOWSON'S TABLES for the REDUCTION of EX- 
MERIDIAN ALTITUDES 1 

331. CAMERON'S AZIMUTH TABLES. The Variation 
and 'Deyiation of the Compass rectified, bj Azimuth and 
and Altitade Tables, from 0° to 80'' of latitude ; also by the 
Azimuth and Altitude Tables are found the true position of a 
ship at sea, the error of the chronometer, and the longitude ; 
likewise a Treatise on Magnetism, and the deviation of the 
compass in iron ships, and the method of obseyidng and 
correcting them by magnets 7 6 

332. LAB'ROSSE'S AZIMUTH TABLES, between the paral- 
lels of 61° N. and 61° S. TExplanation of the Tables in 
English, French, German, and Spanish) 10 6 

333. AINSLEY'S The COMPASS RECTIFIED, containing 
Tables of the sun*8 true bearing, from 0° to 72° ; also remarks 

on magnetism and deviation of the compass in iron ships, &c. 4 6 

334. BURDWOOD'S AZIMUTH TABLES, from 30° to 60° 

of Latitude ; 4 6 

336. CROUDACE'S STELLAR AZIMUTH TABLES, from 

0° to 62°, 2 Vols 21 

336. FORBES' NEW and CONCISE METHODS of FINDING 

the LATITUDE by the reduction to the Meridian, &c 1 6 

337. JOHNSON'S HOW to FIND the LONGITUDE simul- 
tan^ously with the Latitude at noon, &c., &c., &c 1 

338. SUMNER'S METHOD of FINDING a SHIP'S POSI- 
TION at SEA 7 6 

339. CHRONOMETER'S COMPANION. By W. H. Rosser 6 

340. JEAN'S PLANE and SPHERICAL TRIGONOMETRY 7 6 

Or in two parts at 4«. each, ^ 

341. JEAN'S PROBLEMS in ASTRONOMY, SURVEYING, 

and NAVIGATION .:.... 6 

342. NAUTICAL SURVEYING, (from Alston's Seamanship) 2 6 

343. HASKOLL'S LAND and MARINE SURVEYING 12 6 

344. BOURNE'S SURVEYING 5 O 

345. NAUTICAL SURVEYING. By J. W. Laughton 6 O 

346. OUTLINES of ASTRONOMY. Sir J. F. W. Hersohel 12 

347. JEAN'S HANDBOOK for the STARS 4 6 

348. HALF HOURS with the STARS. Proctor 5 O 

349. POPULAR ASTRONOMY. O. M. Mitchel 2 6 

850. ORBS of HEAVEN. O. M. Mitchel 2 6 
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MARINE BOARD EXAMINATIONS. 

vg n> 

Notice of Examination of Masters, Mates and Engineers, 6d. 

361. AINSLEY'S GUIDE to the EXAMINATIONS 6 

352. Tlie Requisite Elements from the Nautioal Almanac ... 6 

363. AINSLEY'S EXTRA MASTER'S QUIDB 10 

364. AINSLEY'S ENGINEER'S MANUAL, for the Marine 

Board Examination .,.., , 7 q 

366. AINSLEY'S EXAMINER in SEAMANSHIP 1 6 

366. AINSLEY'S GUIDE to the COMMERCIAL CODE 

of SIGNALS 1 

367. REED'S NEW GUIDE BOOK to the LOCAL MARINE 
BOARD EXAMINATIONS of Masters and Mates for certi- 
ficates of competency; and COASTER'S ASSISTANT. 
Latest Edition, improved and enlarged 3 q 

358. The KEY to REED'S NEW GUIDE BOOK, containing 

the working of each question in the Guide 2 6 

359. REED'S ENGINEER'S HANDBOOJ^ to the LOCAL 
MARINE BOARD EXAMINATIONS for certificates of com- 
petency as First and Second-class Engineers. By W. H. Thorn 3 6 

360. REED'S SEAMANSHIP and YOUNG MARINER'S 
GUIDE, containing hints on the management of a ship at 
sea, at anchor, and ashore ; rigging ; stowage of cargoes, 
dangers and navigation of the English Channel ; leading 
lights on the East coast of England, and the English, Bristol, 
aiid St. George's Channels ; definitions in navigation ■ and 
astronomy, and other nsefal infonnation. Specially com- 
piled for the Local Marine Board Examinations l Q 

361. BRIEF DEFINITIONS of the TERMS In NAVIGATION - ■ 
and NAUTICAL ASTRONOMY ; with Answers to the 
Questions given under the head of Examination in Chart, 
Adjustments of the Sextant, and Deviation of the Compass 

with an illustrtttiye Napier's Diagram. By W. H. Rosser ... 10 

362. ROSSER'S SELF INSTRUCTOR in NAVIGATION and 
NAUTICAL ASTRONOMY 7 6 

363. The Above with TABLES 10 6 

364. TAYLOR'S HAND BOOK t6 the LOClAL MARINE 
BOARD EXAMINATIONS ,.,... 3 6 

366. NEWTON'S SEAMANSHIP EXAMINER ; comprising 
Questions and Answers in the Ordinary and Extra Examina- 
tions : * 1 

366. NEWTON'S RULES in NAVIGATION and NAUTICAL 
ASTRONOMY ,.,.-.: --.. X 

367. SAXBY'S STEAM and the STEAM ENGINE; Cap- 
tain's and Mate's Examiner in' Steam "as re^tiired by the ' 
Local Marine Board* ;..:.......... .,*•.••,......•«;;«..;..«....•.. v £^.q 

For Books on the DemaUon of the- Compcuta .euitable/or the r 

Marine Board ExaminaHone , eee amongst' * — ' 

. JUUcellaneouaWorks^:. . r 
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NAVAL ARCHITECTURE, RIGGING, MASTING, SAIL- 
MAKING, SEAMANSHIP, Ac, &c. 
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No. 9, d. 

868. GRIFFITH'S TREATISE on MARINE and NAVAL 
ARCHITECTURE, or Theory and Practice blended in Ship- 
building. Illastrated with upwards of 150 Plates 31 6 

369. PEACE'S RUDIMENTS of NAVAL ARCHITECTURE 3 

370. GRANTHAM'S IRON SHIPBUILDING 4 

871. An Atlas of 40 Plates to Illustrate tha Above 38 

372. THEARLE'S NAVAL ARCHITECTURE, Elementary 1 

373. The Plates to the above 2 

374. THEARLE*S NAVAL ARCHITECTURE, Advanced ... 2 6 

875. The Plates to the above 6 

376. REED'S SHIPBUILDING in IRON and STEEL 30 

877. BLAND'S FORMS of SHIPS and BOATS 1 6 

378. KNOWLES' NAVAL ARCHITECTURE £6 6 

379. FINCHAM'S OUTLINE of SHIPBUILDING 31 6 

380. FINCHAM'S LAYING OFF SHIPS on the MOULD- 
LOFT FLOOR, &c., with Atlas of Plates 26 

381. LLOYD'S RULES for BUILDING SHIPS, &o., &o. ... 7 6 

382. FINCHAM'S MASTING SHIPS and MAST-MAKING, 

with Plates 25 

383. The Art of RIGGING ; oontaLining an Alphabetical 
Explanation of the Terms ; Directions for the roost mionte 
Operations, and the Method of Progressive Rigging; with ' 
fall and correct Tables of the Dimensions and Quantities of 
every part of the Standing and Running Rigging pf all Ships 
and Vessels in the Merchant Service ; illustrated with 
numerous Engravings ...» ...., 9 

384. The ART of SAIL-MAKING, According . to the 
most approved Methods in the Merchant Service ; aocom- 
panied with the Parliamentary Regulations relative to Sails and 
Sail Cloths ; illustrated by ninety ^f pur figures, with full and 
accurate Tables < • 7 

086. The RIGGER'S GUIDE. O. BosheU 3 

386. CHAPMAN'S MASTING a»d SFARHINQ ,. 2 

887. KIPPING^S MASTING, MAST-MAKING <fc RIGGING 1 6 

388. KIPPING^S SAILS and SAIL-MAKilTG ......,,...;.:....... 2 6 

S80. The BOOK of KNOTS 2 6 
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No. *. d, 

390. DARGY LEVER'S SEAMANSHIP : The Young Sea 

Officer^s Sheet Anchor ; or a Key to the Leading of Bigging ; 

and to Practical Seamanship. 114 Plates £3 3 

301. SEAMANSfiliP> ! tabfailhilV the ' likmd^ ^of \ principal 
parts of a Ship ; Masts, Sails, Yards, &c. ; Knots and Splices ; 
Fittings of Standing Rigging ; Rigging of Masts, Yards and 
Bowsprit ; Fittings of Tackiest' Setting up Rigging ; Tanks, 
Ballast, and Provisions ; Rule of Road and VesseFs Lights ; 
Sea Terms; Managing Sails ; Boat Sailing ; Stowage of V 

Ai^ojiqrs a^d Cabl^-;, To unmoor ;,^d ,pjpQ9f|^,1p;&p ;.-lft^. , o;- 
chamcal powers ; Maixceiiyring ; To ^k Ship j TnbwiiBgi ^ 
Sails; Miakiii^ imcl Shortening Sail ; Bope9,9ntd ^arscarriea > 
away. Instruotions on the mahagemei^t. of iBQaffS; in A Soxli // 
^. &c. ; with 360 lUustr^ions. By Com. G. S, Nwes, R,N,. .^..iJl l 

392. D4jKA?S SEAMAN'S: FRIEND, oonf^fidaing a Treatifia.i j,.. \ 
on Pr/U2tical Seamanship,, with plates , a Dictionary of Ntfati- 
cal .terma, the Laws relating to the Practical Duties of . 
Masijer and Seamen. By J. Lees ,....j..,..;,;r....<..u 6 

393.' ALBTON^S SEAMANSHIt>.................. 12 6 

394. BRADlf S ]tEbaB AlNdaOli .,.;..,^.. ....^.,;....o...M.Mi * 18 b 

396. DAN*A'.& SEAMAN'S MANUAL .;.,,.,,./.!.,,.., 4^..,,' 6 

396. B0;?^'S IfAV:^ OADiST'S MANUAL....v..mL^^ 6 

•• ' ' //•).■•. '/ 

39?: Tile ANCHOR WATCH ; tlhe art of tending Ship in a 

tidew^,&c. ............ ....j.^..............,,.,,.^j^ VoP 

098. SOUNDINGS : the use of the Lead, or how to oorr6bi ' 

the soundings, &c. &c. Admiral Beechy, ^,N.,... ,.,.,. ,.^..,Y. 2 6 

399. NAVAL TACTICS and TRIALS of SAILtl^Q '{ ilitiijii' 
trated by Diaerams of the Several Evolutions. By George 
Bi4«e(toiiAefl.N. :,;V..,,.A.,;:v.^...;........i.....v^ ^#'6 

400. SriEAM FLEET TACTICS^ with Dia^dms bf the^ ' 
Several Evolutions. By George Bid^lecombe.B.IJ. ......ny»v- .''-rS 

. ^.. . •, • , .,.\: ;;:•;;. 1/ 

.J .... .. ;... ;. ':•:. .: '■ ■:'.. 1.. T^iO^. ■■ul :i^' 
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.;■••.:: ^■ •/:. •'■•:'• / :.;/.. ...".• ; ,. ^ •....' V ,.,:i 
No. ;..'.;■■ ..-..' ■ •:;• t .. = .'•': ' -^ «. d. 

401. LEiAS' PtlAOTIOAL niQEST (if ' thd ]il^ER0HA17t "^ 
SHIlPPIN<]^ ACT; " At! Acti. to 'feiji^nd ka([ 6onfloTidd.tfe "ftieP;; 
Laws i%latitigto Meroharit Shipping,'* tiiethodi^ally' Arranged^ '^ 
witb 'a' full Thble "of Contents, ahd a l^ble of the Repealed 

" I iAct€i...k;'i.'...... '....i...S6wed, 28. 6d. ; boiirid in cloth' 3 

402. LBBI^ LAWS of «EIPPI»ra ielid tNi3tTliANCfe. ^^T^itt ' ' ' •* 
a copious Appendix, ^cbntaining the ie!sisting Statutes, Ctistom- 
house and Pilots* Regulations, Fonhs of Deeds and Writs,., 

t> ■"' and adapted to the present Mercantile Marine Law. New' 

edition, enlarged , ,..,,...^^ 12 6 

403. LEES' MANUAL for SHIPMA^TiQRS, in a series Qf . 

<• Letters addressed to them on' tlieir'ijualineations, BniieS; ' * 

Powers, Responsibilities, &c., , arisiqjj f rojn Ibe, ^di|Eere^t ^ . 

o *'• situations in which they inayb^-pliic^d during! the 'do&rse of * ' 

a voyage. A new edition^ greatly enlarged and iipprove(L , , 

'» ^^ und- adapted to the pWiBefcft 's^ate o^f the feritish^'MercaTilllff' ' 

Marine Law ...^,...............^....^.,...,..,j^,..,^^..,^,^^j,.^.^ .^,.. (1,,0 

404. OLIVER'S PHAOTIOAL MANUAL of SHIPPING ' 

i06. OLlVElt*S PRAe*i^l6AL DIGEST of tie MERCHANT 

SHJPpiN(^.^C5rv*.*,..v...;rA-S-/!K^^^ lv8 

406.* rA^BOTT^ (now Charles Lord Tenterden) TREATIBE : ; 
of the LAW relating to MEROfl ANT MlPS and SEAMEN. 
By. W. Sh^e, Spfjeantt^t-fia^, ...^,:.K.y<.,.^.,;...^,«.i,j.4...i.>A;l51i' 10.^0 

i07> MAOLACHLAN'S LAW^ oif MERCHANT SHIPPING. 

By David Maclachlan, M.A., Barrister-at-Law (Maxwell) ...£1 16 

408.* ARNOLD'S MARINE INSURANCE. By David 

Maclachlan (Maxwell) £2 12 O 

409. MANLEY HOPKINS on MARINE INSURANCE 18 

410. MANLEY HOPKINS on AVERAGE 18 

411 Tlie PORT of REFUGE. Manley Hopkins 6 O 

412. BROOKETrS ADVICE ABOUT AVERAGE, f<Mr the 

MASTERS of MERCHANT VESSELS 1 6 
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.MISCELUNEOUSvWORKS. p:..^ ■.; 

413; NORIE*S SEAMAN'S AND MERCHANTS OOMt»LEtE 

. EXPEDITIOUS MEASUBER,. oontaiiMng a Sot of Tables, : .,:<.; 
whicH show at one view the solid contents of all kinds of 
Packages and Casks, according- to -their sevoral Lengths^ -• ■• ■ 
. Breadths, and Depths, from Six Inches to Fpujc Feet least 

dimensions ; and Eleven Feet One Inc}^ greateat dimensions : * * 
als9 f^viipB f <K dertBnBkoing lli&contenttf of all BortS of Oiuikji ; ay: \ 
in Wine«nd Beer • Measure, according to the Imperial Stan-' ' 
dard» ' With a Cut Iddetx -. :..i...... .....; ;.. 7 

Or with tliei Index backed with Parohment , . 8 

414. GOODFELLOW»S UfcROHANT'S & SHIPJCASTER'S 
READY .CALCULATOR, ■ and Complete Assistant for all 
persons concerned in the Freight of Goods ; comprehending 
an accurate Set of Tables frpm One Inch to Four Feet, Uaat , 
dimensions ; and Eleven J^eet One Inch greatest dimensions : . 
^ . exhibiting at one view the iSolid Contents of cdl kind^. of • 

Packages and Casks. With a Cut Index 7 6 

Or witli the Index bei^ked'^with Parchment ..> ..;..:,,; ■ 8 

N,B, — ThU aihd the preceding Booh are very usqful for 

meamrin^ Stone for Public Works^ as Bridges^ Railr . 

roads^ TunnelSy dc, 

416. The OOMMEROXAL CODE OF SIGNALS £6r the USE 

of all Nations , 12 

416. The CODE LIST. PubUshed AnnuaUy 5.0 

417. The COMPANION to the GOMMERGLAL OODK OF 
SIGNALS for the use of all Nations, making the Flags used 
in that Code available. dEor interchanging the Latitude or the 
Longitude in Degrees and Minutes by one signal of three 
Flags, with explanatory Instructions in seven languages,' &c., 6 

418. The MERCANTILE NAVY LIST and MARITIME 

DIllECTORY ; an Alphabetical List of all British Registered ,, . . 
Vei^^eilSp^ the Rogisterdd'^Tonnage and all Particulars, with 

Naiiies and Addresses of Mknagiug Owners : ' 12 

41^: MARRYAT'S CODE OF SIGNALS '.,- .J 12 

420. In yR^NCja; SPANISH, ox .iTA;LIAN ^.•.,,Each.,., 1^^ p 

421. STOWAGE of ^HtPS and their (JAftGOES. By^R.' 
White Stevens. A Guide f or, Loading, Stowing, Conveying ,• 
and Discharging the principal articles of Merchandise, British . 

.; and Foreign, compressible and ipicompres^ible, with the 
Seasons of Shipment. The Ballast and Dunnage required. 

• i' The Liability of Injury thro>igh Leakages, OonfiiKmeKit;^ FeK ' ■ • ' ' 

.^ mentation, Heat, Ignition, Spontaneous Combuadon, or, , ,.. . 

Change of Climate. The Dainage which is linexpectedly 

/> . . done. ixi< the Hold . by one CJast^ of Goods Ijo another. . ; Jtistrnw^). \ .:.i\; 
tions on Bills of Lading, Bottomry, Charter-Parties, Demur- ^, 
rage,-*Mfttiilfest,-'PnJte»t)** &C. ; and a numbel* itf fe'iJoiAirf*'''^ • ■ 
Deqigic^f} /e^ard^ig the Liability <rf M^isters and ^^TO^^ *■: <.l. I 

■i ; wheii cariyirig goods ; wid various' commefcial tables j;. also-.. v 
the Government Kegulations for conveying Emigrants ' Pas- 

'^ > ■• seBgyr^.iie^.Tcf)6ps,.GorM6rCBAae/ftc«':'->MDhe'WaR& ''- • 

ftaU Edition, wit|i.D]b|jMrti^p^...,^,^^^^^^ £.V ^- ^ \ 
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422. nRQU£(ABrS FOHEION POltT CHAJEUaS, or the 

Dues and Charges on Sbippinfi" &c., A Manual of Reference 
for the use of ShipownerK, »hipbrokerK, and Shipmasters. 
By. G. D. Urquhart , 25 iO 

423. THUBRON'S BRITISH PORT OHARGBS ; 10 6 

424. DANIEL'S BRITISH PORT OHARaBS ....-' 6 6 

426. FOREIGN „ . „ ...* :..... ..,f, ' 6 

426. REED'S SHIPOWNER'S & SHIFMASfTER'S HANpT 
BOOK; oomprifeing Tables of the Proportionate Rates i/t' 
Freight on Cools, Grain, &c. ; The East India Tonnage Scales * ' 

, ) Tables of the Stowage of Goods ; Qorp Meoetires of the Poets i 

'in'£i;rope, Proportionate B;ates of Freight for L<^]iorn, Genoa, 
Tri^^, and Marseilles ; Comparative Batas of Freight on the '. 
New and Old Grain Scales ; LloydV Instnictions for the 
Stowage of Grain Cargoes at Montreal ; Dimensions and 
Contents of Casks ; Lloyd^s Scale for Anchors, Cables, &c. ; 
Value of Foreign Monies in British Currency ; and other 
Information valuable to those engaged in Maritime Commerce , 1 6 

427. HARRISON'S FREIGHTER'S: GUIDE and GORN . 

MEliCHANf 'S ASSISTANT ; witli Tables of First an4 ; 
Second Class Goods, on a Decimal Scale ; also, of the Lumber- 
Trade," accompaniea by Kules, Examples, and Demonstrations. 
With a new Set of Tables of proportionate Bates of Freight 
by Infipetykion, forming at once a Bendy Beokoner and Pooket ''*■ * 
' ' Companion i....i i i,.,i,i,,.tnimt 6 

42^. THe SHIPMASTER'S ADVISER. The Shipping and ' *'' 
Mercantile Adviser, for Shipmasters, Owners, Brokers, and 
others ; containing a selection of valuable correspondence - 
published in the " Shipping Gazette^'' with Admiralty Court 
Trials for Collision and Salvage, Board of Trade Official 

' •' Inquiries and Beports, General and Particular Averages, &o. 

By J. LawBon ...;.. ; :•... 5. :0 

429. HINTS to YOUNG SHIPMASTERS in Drafting and 
... Cutting Ships' Big^ng and Sails. Placing and Fitting Masts, - 

' with a Form of Shipmaster's Books and Accounts, andseveral 
'" iHjeful remarks ...;;...-. '...: i.... ;.; ' 2 i 

436. Thio SHIPPERS' and MERCHANTS' FREIGHT CAt- 
CULATOB, being a Beady Bcckoner, showing at sight the 
freight for ^ny riumber of . cubic feet from one to one 
thousand, at rtites ranging from 68. to 1208. per ton of 
40 cubic feet, with a .progressive risiB of 6d 12 6 

431. GOLDEN HINTS for TOUNG MARINERS. Sedgwick. 3 O 

432. The MATE and HIS DUTIES 2 O 

433. LORIMBR'S LETTERS to a Young Master Mariner 6 O 

434. FOREIGN EXCHANGES for the iQxohange of Monies 5 O 

436. MEASURES, WEIQHTS and MONIES of aU Nations.. 

WoOilhonse. {WeaU's iS?ri^.)..... ..i ..;.!.. 1 6 

430. KEIVK JOHNSON'S GAZBTTESR^f the WORLD... 31 6 
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Applying the Deviatioir of the Compass ...^ 4 6 

• ''■ ON STEAII AND THE STEAM EWGWE. ' 'V 

46at: EVSB'SSTiaM. azvd thJb 19^FBAM JJNOINEi C^{2mV> . 10 

MS. EYEBMBi STEAM and tlie GTEJOU ENGINE ...w;.......: ; Z 6 

464. LARDNERn»9TBAH^NaiNE/. l^lidlmAAtaiy .^^^^ l ; 

46(i. MXTRRAyS MARINE ENGHNES 3 

'ieA. The MARINE STEAM EnSiI/e. kain and iBro^n .:.' ' 12 6 

ie?" MAIN AND BR0WN*6 cix/ESTioN& on snbj'ects con- ' ' 
nected. with the Mc^rjiie Steam ^Ba^ine- asiil ^amiitation 
with bints for' their sot ution ' : 6 6 

468. ThQ . JNDJOATOR and BYANOMETO^,. wijih their . 

^ , Practical Applications to the Steam lijngine. • • J^ain anjiBrpwn. 4 6 

460, BpUI^^'S, GATEQ^iaM' of the ^T^AA> BNail^E.^.v, ,, 6. v 

470. Blff^QWS rl^J^LhO'JS;L<;ikli '^RJIULTISE on. M^£R)9: : «m 
,^ ,»j Screw-Propulsioii ....».«j..«..i ,,•' » 42 

47V BURGH'S Mf^;>£RN: ;MARIN£ ENGINEERING Ap-j, 

plied to Padcde and Screw Propulsion 46 

,472. Bthll&k'S itODERN COMPOtJND EI^GINES ; being 

a supplement to the Modern Marine Engineering '. 18 

47d. BURGH on the nroidiLTOR ..:.^!. .;.^:... 6 6 

A UoM dther WorJes on the Marine Engine, by Baurne dmj^ Burgh. 

47^. MAiNU^ o? the HYDROMETER. By Lionel Swiftp . 3 p 

^75. The ENGINE ROQM ; Who should be in it^andi^hat , 
the^ should do; also the "Application of the Indicator to'*' 
,. o Marine Engii^es.; 'By an Old fiand •4....^.'.>u. ;..'<m.;^»..;.^ : 9 * 6 

476. The STUQT of BTEAM and the MARINE ENGINE, 
being a Complete Initiation into & Knowledge of Principles, 
an<Kthfclp A^plicatidiiAto Pifedttc©. '8. M. Saxby:.«A.v..'./.;..>.i^* ' 6'h 

47!^. MOiasWOfttH'S ENGIN^ BObl^, .,. .6 

478. F^6p^6l^^ Wi)^!^^^ for 'm^JRII^e'eNGIm/ 
NEEKS .........,....*.... v...^.,.. ;..:v ..;. 4 

- ? ..» . ■ ■■ ' - • i--v.. .) 

.i,i//;K ..,WQfU(S,,pN.^AC«TW6,-*C..-; .;^: /:, ...r 

479. HU«*^S UNIVERSAL' ITAOHT; LIST. Ahknany ,..v.: ; 6 

480. YACHTS and YAOHTING. Vanderdeokea -t -..'.nv'. 21 

481. The YACHT SAILOIJ . .^......,.,., v.<....*.«.«...,.-M.v.i.i.= 7 6 

482. N913«l^ Oft liAf)Wfl&,y By. gB^Bwtt .«i.;^i;.u..K.i; j^'.r.ij^: : • r 

'48d. The SAILING BOAT; a Treatise on' English' 'and' 
Foreign Bpat«;«^d. Yacl^,i.wit^ ,praptip«l. dic^oMB^ 6tfr M 
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486. The TACHTING MAGAZINE. Monthly 1 

486. ALL ABOUT SHIPS, and the way to make Models of 

them. By Capt. C. Chapman 7 6 

Or handsomely botmd in Morocco^ extra gilt, 12/. 

and how to learn to Box the Mariner's Compass 1 

- ..^v-^- ■-. 

488. MARITIME NOTES and QUERIES; a record of 
Shipping Law and Usage, the first Four Parte in One Vohime, 

bound ..,.^.,^..y,....,y..^.^..y^.^^^^^ 7^^ 

i -' Oi^the- Parts separately, as .they appear, at irom-- v.»;.v.*;iu 1 6 

.489. SEAMEN'S WAGES TABLE, on a 9|hQ^.t vftv?'f7y 17:^1 1 jJPci ^ 
490^ TONNAGE TABLES for SHIPS 4 

491.' TONNAGE TABLES of SHIPS' eCad STEAMERS; C^'l^^iu A 
: Acddrding to builde!r*s measurement. A. Glendinning ^/-pi.a||)>o 

49a(. i&ALii'S TONNAGE *ABLBS i.'....^.........................,.. ^ '^"L 

493. HOPPUS'S TIMBER MEASURER .......................7 2 

49^. LONDON & BALTIC PRINTED JiAT^S^^^^^ ^^^^* 

and the Mediterranean and Black Sea Kates, with Tables 
for Grain, &c. &c 1 

495. .AINgLEY'^^PV taiKEEP SPIFS AOCOmjTTO' ..,,., 1 , Oi,» 

496. BREES' HOW to SHIP and DISGHARGE a CREW 
at the Port of Liverpool, and applicable to every Port in the 
United Kingdom, with Table for calculating wages l 6 

4W. ^»B«3*liA•Ptb*S !* l>K«Vfe*WiwW'^^ i-'t»fi««> 

SEA... 1 

498. The NAUTICAL MAGAZINE. Monthly 1 

49a. OOLENSO'S ARITHMETIC ;i....:..v.ij ;.u*.^i.v-.w.U.;.:..^,.,;.i. . 4^v^«e 

6oa:';:pbLENso*s alcJepiia \.y:,:;L^:,..^^^^^ e 

601. SIMSON'S ELEMENT^ of: EUCLID' rt&i^firflitistz ^^:^^^^^ ^.! 
books, with the eleventh and twelfth 4 

602. FLAGS of all NATIONS 1 

603. MERSEY HOUSE FLAGS *. 3 6 

604." Tie MAR1»ER*S OT^^ 

606. HARDWICK'S TRADERS' OHECK BOOK, for Buying 
andTgeUing by tbe.HiiQdrftcl W^fct, Tw,o9T.iby.M^ure-.«,„i.: 2 6 

60e;'liL0YD*S" RtJliES ttJif th6 S*0WAG»''6f*^*ltatEi> ^' ■"'*' ' 
CARGOES, and other Useful Information 6 

607. ROUTES for STEAMERS from ADEN to the STRAIT 

of SUNDA and Back 6 



NoTi.— Page 99, No. 369.~Bbbd*s Bstghtbir's H/w«bbicio^ rtod^ ^^^^a^xLts^^^. 



\ 



^ c. wil8Ciic<ujc Home & WILSON). 
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ALMANACS AND TIDE TABLfS, &C. 



The NAtlYIOAL ALltANAO (and for three years in 

.i adsrancfi). ...^ j • %<• .......«.^ ««...I<<ioh- 2 6 

ADiciRALTV TIDE TABI-BS ........;...:....:. ...:...:..:..■ 16 



Ain8ley'a.«M.-»^^ Qd. &i . V O 

<HQ|)per'8 ....•-.••••••.M«>;. '6 

^nipi' 1 

Jefferaoh's "...... 1 



Moarogpr*s..f...,..-.v-,y. a P 

Pearsbn's ..<v 6d«;& 1 

fieed;^ 7. — .y.......^. ^ V. .0 

deaman's.^.'.........i...i;..'. 6 



TIDE TABLE lipr LONWN^^^ 1 Q 



o 



'Mn^ANi^tB Mabine Forms, AHB* Bootes OF^BiiANK Forms' pdR^'lJsi-'AT S^A. 

ii i •■./..:...■. ■ . . ;■. ,' ■..; . .. . • ,■; ..... » 

Official X^9 90Qto i^xi4f hips'- Stall^^rgf, ^.^ .S^^X Oeii^ptiQii. 

or ' - 



fortoge Bills and DiBbnisement Sheets.. .Billildf^fiile^ 'Mortgage ]B6BoiiL.';&gre6iieitt 
o^ Sale of Ship. Advance Notes. Allotment Notes, .Accoivit of Wag^.^, perti^te 

'^ ot Discharge.' Agreement^ ' Foreign. Agreement, Coasting. Hdlf^jearly ^etornis'. 
Indentuiefl^Pflper&ndPatrchx&eiit; . Ll^iientMies; Sailidc^^fihip.dr Steamer.; 1 U-. 



1 : ^-^—. ■ ■ • r Vr.-^r^- ' r>.\ .:.l/..i'i ^ 0^ 

■ ) i) '. .. .' .-.:.. ■ '-A.: ■■ ■:; : -Ai'ir. ..• c 

phrppometer Bate and Ctompar^M^ J^l^rvled la, ^onn, xeoommended in, Nori^^a 
iBpitome of IfTavig'ation, ij/e. 

:..:-^i': :•..:... '" - --\-^ \-- • •■ ' ... ^ = >-;.:v ... . 

• NapierHiDiiffrafaAi^,Blaenl:V6niiafbrt^8el&tSe<M^ 
Oapt. H. T|^lNB«V»BtankFoRii8A^ tl^ *' J>^y'8li7<>rk^'* (nBiC|<diB tol(i0t,iai^qatl^4/* 

J* i- • '• '••.'ill.'--: ••. ■ • : •thi/ ^'. 

o o ; 'I- ■■!:.;.. y i|/ )■•'{. I 



— ■ - — - — -- - •"- • — 

Om&Q, WAGES, AND PROVISION BOOKS, SIGNALS, 
FLAGS, H^TtGAL'HF^STfiOWlEWTS, &c. 

^ FUiwn'B Log Boolu, Oar^^ an^ IRppv^ifl^ 99i^^^^¥(m$tefi)W*9miMiH^kBi'iM,, 
«r« mantilkotiired from writing paper of a anperlbr quality, #pd yif91 1^ 
I fbtmd'equal td any published. [[ ';• 

A liberal diwoutU allowed to Merchants^ ShipperB^ and the Trade. 

With special form for Names of the Men on the Look Out^ the Howe the Side 

Lights, dc.,, are •^,^i^«cia^^^ ^^•fP5^fW^^^«^Sf!?Z^'*^ 

With fpmi for Course, Distance, pi£p9]:eq<CQ.>c^ ^titi]^e,i 4M9t.}n.K#tttitdi|by 

• i Aooount and Observation, Longitude by Account, Chronom^er -and 

'^ Ln&aiB ; the Variation, Barometer and Thermometer, &o. &c. j| ' 

For d months, every hour, 1 day's work on a page • .- .?/ fll/ 

„ „ „ „ . . ... •.• ••. 0/ 

9 ... .•• ••. 7/ 

Printed and raled in fbrm. One ifay's work on a page. 
W\ihisMi<idt:ebmQ,msti(»iM by 

J^^i^a^j ^tj^ yarii^J^^n, "Qf^jiQiSfLtXA^^^ .,,;^ 

For.^.months, every.h9i»ifel4ay*8 wojrt^onap^e .„. „,„,! s.'i- (a% 

:* Vt !? M. » ' •'• M ... •tf. -v OS- ..|6/ 

;« *! ».. ij <i\* .. •» ii ... 'tt. •••., C,^'* ..•/ 



With form for Course, Difi^t^ao^, Qjffeireiip^ of Latitude, &a, &c., &c. 
' Tor-ftmonttis, every 2 hours, 2 -days* work on a p^e/'ii'I ,-0*rj?oiii a.u/J/ 

> -0 » » i» ' If; 'f.^ 

fii 12 ,r » >i "' ' h\ '%\ 

^, W iv -It H '• - -^ ^^_\ 



«o C. WIL80lt)(U]»U«]W&& WILSON). 

Ruled in form, in red and bine lines. 

If used to 2 days* work on a page, will last double the time stated. 

For 3 months, (jKl d^B yrer^en ^jage) \r\. r\ ... f 2/6 

« J* " .c »/l OUa- i>OJ I'l 

♦* »* II \ >j }f ••• ••• ••• ••• */o 

.8^018" .8)1008 H0I8IVQHS OlIA .8^f}AV/ ,G?)f]?(D 
.oA ,81WW!ffftW«M.^T»«fW'- .3DAJ1 

If used to 2 days' work on a page, will last double the time stated. 
It " i» II IJ ••• ••• ••• ••• */ 

ABSTRAOT or^pg^^cjr^gp ^^^¥>^ Qrinted in Form. 
QmUUiUng a variety tf mUeellaneatu and tueful information^ adapted for Captains^ 

v<Fbt'*yDntltt;'Lday^tfwbrk'oDa-pttjg(Ef<J..-'' ■'.;;'^' • '..i" ' ' :';:'^ '•'".:i '"'a^''' 

« ^ .-itb .i.i'i .< JMi 'III. /t, I !.::!.»>: »'fm"u.{I»'.!i»i:. m^ / •• pf ; lujfniii ^ 

11 ^ If >» " 2j 

"tti If. n.. .. M .,.;, /. II- / " " ■•'•nil '••';.>».! '(?••/•» .H1m>mi»>> :<»W 

. - f «^ .. 

\l .. M '^ • 

OiOiaO BOOKS 1/& 1/6 eaoh. CARGO RECEIPT BOOKS a/^eaoh. 
C. WiltonU Cargo Books contain *' Lloyd's Rides for the Stowage of Mixed Cargoes,"^ 

/'i .i.iSaU^MBNrS IViiJaJ» BOOKS,:iPrint«dia&d.I^^ Eona..i]iV/ 

iimA'ftoHf /df^^Mfit^Ml/ m^AT/ttiii? J92^Jb -mk^iifUrr ehek'^aeaittMi^'Jteeaunt 

for Bntei^tU'^SSksn'AWMeed'''k^ ^'Si^pHes^hide ^*iMng thS' Vifplge. 

tor-12 men .« *}ii-''i ^» " l/S- '" '.^Pot 4»*flten'''' • ^^'li •'••'•. v. '•!*/ 

.^♦j, -20 „•• .**• ... 8/ „ 60 y^ ... h. »3/6 

»,, ..80 „.-. .w ... 5/6 „ 60 s> ..V Kj -4/ 

^ • • I!**' B^a^M'Iii520 can he H&d separately on a iheet^ prioe'M, - ' ' 



./. ,.-''. ..-.v. . ).u]ij;..l. ;.. (IVM*.tilBOlWr.>'<i .•"••••'•• ' ■'■■J •»♦■•••• '•'••■^' 
For.iS mouths, prfpteAin f<?niVi-i*^ . ..KvL .f^-ii L ^f^/ , .-^tM.iom;*. .1/6 

•^ hi .« ii.. ... II tf ••• ••• . ••• •••. *>• ,,2/ 

•iHi 12 If.. ... If •• ,. -• ••.», ifl „2/6 

Jii W It « ?• ,, ••• 'Vr ^J tt^/^ 

\8|| «4 ft ft If — ••• ,, ••• ••;, ^M „4/6 

II , 



.(WJ8JIW <f> StWrAliOQlfSJiW .0 



<«1 



For 6 months, printed in form ... ... 2/ 

,1 y ,1 ,) •.• ... ... ... •.. zj\9 



., lO' ,. •• • ... ».• ... •.• .c- 



5/ 
A LARGE Bi;4i^:^ .pQ0K„?:T^^p»ter ^i.JSwri^.wiJl last 2 years 2/6 



ufj.'i. r".iv: ':(ftl 



.r. ■•■a ,^. ...:•> .{ii-^^ .: ,: •.•m:.;JL — ^tttttt 

..jfc. .^;,,gA^AiNft'p.|^fiP9jrNy^ ,j 

2 qr. foolscap Books, stiff covers ; plain, ruled faint, or ruled and £ s, d, for 



3 qr. foolscap Account Book, bound, 4/ ; 4 qr. ditto, 5/. 
4to. Books, bound, plaii;^r^ec^£aint,;{ onrolediand £-\ «k d, 2/, 2/6, and 3/ each. 

Account Books and Memorandum Books of all kinds. 



30 in. in depth, 3^ in. in diameter, 5/ '^ 52 in in. depth, 6 in. in diameter, 10/6 

42 „ „ 6 . .,,,,^,. ^, ,,.:,%:.-M^^.^y,, s\s ^^-^\^.X..^^ >» 1^/6 

ji.-v|»' ..oi?: .finf-J r^'-.M-'i I** ■;'r:;I>nr"fii .ii.n».n:,"ru>.Uf>'l'' OJi't ^^ JTr.f(^> A 

Flags of the COIDIEBOIAL' OODBof ' SiaNAL9 in Bags. 

The Commercial OJe Book iwtf iM^cto<i^'tisi44t/, Ift^fHl YXt^ List pablished AxmoaUy fi/. 



= ^MV n 



, ' .^ .Small, . .« 
4ift,X 6 ft,. 
8ft. X lift. 



II''' ' M 



Size of Flag . 



•/A'.o- 



Pendant . 



S4^<rfni^l^l8^./:/.i;lL;.;.;..V:: 



. ( t i,i\ /.^hi' Ff ai 



MeditiAt, M^\ 
„.dft..x7ft. 
4ft. X 13ft. 






>«:« 'Lai^,\\nL 
6ft X8ft. 
6 ft X 16 ft. 

^-¥i(yi[*tf'^i 



.ra. ,.ff:a^ - 7. 









„ Pendant.. j-ijv'-: 



Set of 19 Flags, roped 



'\'ii'ft. ><2fe'-' 
■'ift.x:84 , 



..i fe*16/fri^i:l 



":*^.:t;:;^^i>. 



2.ft. X 
lft.i}in. X6ft. 



£2 15/ 



^MVvft&g- 



£3 15/ 



Also M^dEIRYJi.$%'4X:fibB^6Jr 8idiriLfi''FLAiaS. 



» C. WILSQtr <Ur£ MORIS ft WILSON). 
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WftFPS^' POPULAR 'ATLASES. 



' \' 'The$e' Atlases are suitable for M Counting House or lAhrary^^ 
fke Maps are engnmed in the best style, and beautifully printed in edlours, 

I r L .. ... / ! , - . j^ oMJMn^ki ^jihtdbU 'rnd^f^'RefhreAde! ' 

Imperial Library Atlas. Half-bound, gilt edges, £6 6/. 

.l^«ftperia<Atti»a of l^lia^Scirtd^ HaOMmna, Bnaidtt, eriitttlg^i»8/« 

Tlie Handy Gtoneral AUas. HaU'-bonnd, gilt edges, £1 11/6. 

Library Atlas. Bonnd in olotb, gilt edges, 15/. 

Or HaU^ftM iHii^^ lUsir^ gSt Mires, 21/. 

»Fw^l^iAtl^'Qf tike. Wo»^d. BonaA in dk>th„lW6. 

Cabinet Atlas^i ,SQW»d in oloth, 10/6. 

Select Atlas. Bot^id in ol9tli, 4to, 7/6, or Sro, 5/. 

Atlases and Oazetteef}i$ ^(/ifmy ^uhUsJier, procured to order. 



AND 

C H A RT S^.^^|;[^ . jyfcL, J^ESAR4PT IONS. 

, . . . » g» 

^Thk folkmng selecHon mounted on rollers^ coloured, and vamisked, are 
' ^ ' " aniimgst- the frtost^^ut for ike office:^ " 

A Traok Chart oftlie IV'orid,^ size 3 ft . ^gb, by 6 ft. 3 in. wide, 21/. 

Do. do. 2 ft 5 in. higb, by 3 fL 6 in. wide, 12/6. 

A Ghart of the Mediterranean, inolnding the Blaok Sea, &o., size 

.8>^e iii t^a//f^f9A3*«^IW7.f^W«V:'«/L :--iJ :^ -{/' 
AlShart of the ^^Itlp, including tlie pattegut, ^cq., and part of the 
,.' I ' . . Botlmia .and Finland aulfii, 

size 3 ft. 6 in. high by 4 ft. 6 in. wide, 25/. 

Anyiihanit in the Oatdlegue can be mounted on cloth, rollers, coloured and 

■ '•''"•''■' ■''■'" ' 'hfuhnUhed for the connHng house. 



Pl^pii; .World, 53in.,by 36 in., 21/.; Collins' World, 56 in, by 40in^ 21/. 
Lauries' Map oftlie World, 4 ft. 5 in. high, by 6 ft. 4 in. wide, £3 3/. 

Philips' Euar0fB,^48ia. bjr 49 in., 21/. 

Stanford's Library Map of Europe, size 65 in. by 58 in., BZk 

W^er's Map of l^e BritiEOi Lsles, size 42 in. by 51 in., £2 2/. 

P^llps'tk>mmerdia^ and, Industrial Map of England and Wi^Sp siae 

.:, .. 6ft.,by 4irt, 9in.p.£212/6; 

Stanford's Library Map of England ' and Wiales, size 72 in. by 

-l -.^ :.-h 84invvit4 4/. ... ' •■ . . .r -■ I. -, 

Philips' Imperial Maps of England and Wales, Scotland, or Ireiaad, 



OATALOQUEr ■ V ' « 






4 L^BKBAL OOMBnSSION TO MERCHANTS ANP ShIPPEBS OK LaBOK OBDKBS. 



AU kinds of Nftatlo«l or SunreTlng InttnunentB of the best oonstnwtton mniUed 

to order, it loweet pHoee fbr OMh, and every poeeible oere taken in 

paOUng to entnre aafttj in oarriage. 



SEXTANTS AND Utf A'DRANTS 

Of the Best Quidity of Workmanship, and with all the most recent Impf oveiaentB. 

HAUTICAL J)^^=^ REI^AlRED AftO ' 

INSTRUMENTS lfi9Sm^ ACCURATELY 




CLEANED, ^UmSSS ADJUSTED. 

QXXA9RANTS AND HALF-SBXTANTS. 

Metal Frame Quadrants, wf|h Xyory Aio, in strong cases, at £2 5s., £2 10B«,'.and A2 16s. 
NMf^Ebony Wood Ingtrumenta oan be supplied ^fpr^erred. - 

Metal Quadrant, with handle, fixed horizon, 6 shades, 2 Telescopes, divideitph 

Ivoiy, packed in strong case * ... . ... - ' ..< 3 3 

Metal Quadrant, with handle, fixed hozizon, 6 shades, 2 Telescopes, divided 

on silver, in strong isase 3 10 

Metal-handle Quadrant, yrfO^ fixed horizon,. 7 shades, divided on Silver to 

15 sec. ... ■ -4 .40 

Half -Sextant, stump and Uock ^cy^^^^^o)^^^ wad fixed horison« difvided on 

Silver to 15 see., packed in strong case ' 4 10 



7-in. Bar Sextant, fixed horizon, without rising piece, in place of which is pat 
a very hroad Sight, neatly finished, divided on Silver to 10 sec., 3 Teles- 
copes, packed in square case 6 5 

8 or 6 in. Flat or Plate Limb Sextant. ^amp and block' adjnsfcnent, and fixed 
horizon, bronzed, divided on Silver to 10 sect, 3 Telesoopes, packed in 
square case ,,. ■ .... ... 5 15 

3-Gircle Flat or Plate tilmb Sextant, stump and block adjustment, a^d fixed 
horizon, bronzed, divided on- Silver to lO sec., neatly pack^ m tined 
square case, wit^ 3 Telescopes ... ,^ ;.. ... 6* 6 

3-Gircle Bar Sextant (8 or 6 in.), stump and block adjustment* and .fij^. ;: . 
horizon, stand veflector,€Kvidea on SuVer to 10 sec., in best lined square 
case, with name plate , ' ... •? 7 

Socket-handle Sextants, (8 or 6 In.), bronzed, stump and block adjptmeKit, . 
and fixed Horizon, with stand reflector, divided on Silvei' to 10 sec., neatly 

packedin beat lined, case, with name plate 710 

The above is recommended by Mr. A . j6. Martin^ Teacher qf Navigation, Norie*s 
NoHticai Acadetniff as a thoroughly good, useful^ and efficient Instrumen/t, - 

Swing Horizon Sextants, bronzed. 8 or 6 in., bridge handle, round or swing 
reflector, 4 neutral tiikted shades, ca{^>ed adjustmients, triangle or Gothic 
pattern, eye rest and extra power, neatly packed in best lined case, with 

.piat«UM>. ... ... .i. ... ... ." ... ..: ■ M.^^ 8| '8' 

Or with Flatina Aic and Gold Vernier 7.. ' ... "io 10 



M 
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Best Swing Horizon Sextant, 8 or 6 in., bridge and ivory handle, triangle or 
Gk>thic pattern, bronzed, with round or bwfhg reflector, best neutral tinted 
shades, eye rest and extra power^ divided on Silver to 10 sec., neatly 
packed in best lined square case, with flush han^e and name jplate, , ... ^ 

Or with Platina Arc and Gk>ld Vernier ' ... 

Pillar Sextant, 8 or 6 in., bronzed, with swin^ reflector, best neutral tinted 

shades, eye rest and extra power, in best lined case, with name plate and .if * 

'•'^-flwjhlwke'.-.. ...' ' .:.- • ,:.- ;;. -■ ... -.;.* ..v^.";;!- '/ -• t«^'^^ '0 

'n "''br'iinLih^ITatinik Ai^cand (J9ld'yer^ , .,. ..." ... 15 15 

Cadet Sextants, 4 in., very neat and compact, packed in small case to fit, with 

3 Telescopes, 4c 6 6 

Artificial Roof' Horizons, without mercury ... 

Patent Artificial Horizons attached to Sextant Horizon Clip 

Artificial Jiopzpn, mercuzial, of the best ogbfl^ction, metal roof Enough A^du 

Cadet and oTHiltTfeiXTANTs.FOR Pbksbst^tjoNj,. ..... ., , 

THBODOikl>B6,Aol tilM best make, diyildM <m BSbrer, with flnb AtKrotuUtic*' 

Telescope, Tripod Stand and 9a9« ei^mplete from ^ 20 

.a -lio '::.(■ — ^ ~ ■■ •'■ ''^J^ 



2 5 
3' '3' 
2 2 



4 4 



BINOCULAR OR DOUBLE NIQHT QLA88E8. 

' "ttftdte-'fSlireawiJ/Ajr ilief at s^al- and' df* 4ji6^i)e8t make, with 
atrohg leatiier cafiek ahd straps." "^ " ' 
f CaptdiiLS* ot Pilots' Binocular Look-oiit, or Boufcle Night Glasses, 
r eiensesjlarfgeobjeotglassi SOis., 668.,and63i3.' ''*■* , 

Ditto ditto, 12 lenses ...' ' ... ^6s. and 84s. 
Double Draw Binoctllai* Glass^ for Loiig Distances,, JOSs. /• 
f Tkii ubo'ce are 'selected and recoinmfinied[ as ffoo4y fitroug^ us0U glctffes ^ 
service, and can He-'had in three shcipeij highy m«mtiit», or 'emper*or pattkr^y a\ 




eyg'piece*,- 
' ■ Ycry Superior iaiiuwes from A6 SZ-j'ttpVawtel; 



general 
mtfiflat 



Of all kinds, ordinary or tai)er *pitteni, in mahogdhy or witi^ leather body. ' 
AMJ^ROlb BAROMETERS 

OF XHB BB8T> MAN U PiAOT UB B, O F ALL BltSTDSl 
• The following are spedially "constructed for use a|: seaj.:— 
Enamelled Cwrd Dial,jpiairi,;ii]i proiize Ca^j^. 5 in* diaWeter, :ijj.l/,to-iBl l6/» 
• . . Do. . . . with curye Thermometer and Fitzroy Words, ' £1 6/ to £1 ISJT. • 

Enamelled Card jpial, 8 iii. dian;iet6r, in Bsonze Oasei, £2 2/ to £2 10/. 

; Do. ... with straight Thermometer and Fitzroy Words, £26'/ to £2 ISjf. 

Enamelled'j^ard DiuaJ, plain, m Rq^nd Polished Wood Frame, £1*6/ to ^1 10/. 
• mDo. . with Thermometer and Fiteroy Words, £1 10/ tb £1 \% ' ' 

Bnamelled'Ca^ Dial, with Thermometer and Fiteroy Words, in: Polished Black 
Wood Frame, £1 15/ to £2 2/. .:'... 

;. ,1 Fancy Wood aad best olwvedStakdisBxtita. ■ ' • ■ ' ' 

; : .. . ■ .•■ •• ■.. . ■■.■•■ •■ -' «"■.'• ■' " • 

,Ca8e8^ Containing Aneroid Barom^r, wiJ^h Compass. andThermooMf, vsttfnl to 
nf ^^^^«" «nd 8urveyor8,.fToii^ f^'AI-.,. nl • -.w \ ^^v n ,(.» 



miMil :^CJCrALQOWB*? J W O 



^ 



MATHEtATlCACAIiflCS^TRUMENiiS^ PftlALtClV RVU£S, &G. 

-Di^i^rB, steel joints, from I / and 1/6 each. . . ... < ■■ > 

DJyider&^ with sbiftijig legj and pen ^nd pencil pointe, from 3/|Sjii,tnii*,:^ Wiiia4 
iSetfl of Matieiiiatical Instranjentn with ScsleSj in fish akin casea, &5iii Iq/ffwia 
^" IB/ upward, ' " ^ * x^;iiT^t,\ ..tj«jJrtt|t,iA 

ritild'B Paialld Enlen: 15 ia, B/.; 18 In.. 11/ ; ^ini^f 16/; 94«m4B^a iitu^t^ixA 
Toynhee'a Patent Parallel Eule, 16 in. 25/. , cwq ^ > ^ nr 
Bi^fiten^s Perieltlicni or Compass Azimuth RDldffor Vaj^tig otf a^O 

part of llie Chart, with printed InfitnictabnSj 6/, 
jSujiter'a ScaJee, 2/6. ; Bridson't DJRCj 18/6; 'Ppotr<M?*M?f^&e,,*fl.^ iJ^Jv '>Ui*,ii., <-i 
Oaae^ OF M,k*£UV^AliQAU Ikstbuuents^ wit^ Sq^^. Ci^[9filf^iip->l||^KP4>ff 

Qi' EoBewood OiLBes, from 5/. 10/6, 157. 21/, kx^.^ to £5 5/ aiui apwaidA. 
tOG Glasses, U and 2 g sees:, in Wood Tram^ 1/6 eiich, '•'^«^*^ '^"<m '' 
-Ditto 'U'ftnaBaH«Oii.^ii£i^M dil^ i9/6 efto^. - • -i- ; > ^.-^ 



ii' i«»jr 



'PATEKT SElF-ffEBrSTErmS 
Sqnn^ixii^ifacKiiie Harpoon 

50s. A 163a- A 2 dOs. 



■JSa^M 




50b. 60a. 




[|^i](iU ' '( 



tij'iif* > ^i 




E. Maaaey^B Patent Frlot^onleas PropeUer Ldg, with. 



Conical Tnhe or Fi&h-tail End . 
E. Maeaey'B iPatent-F^otipnloaa Propeller Log 






E< Massey's Fa|tent Friqjtionlesa Spj^Jid^r 
Massey's Patent Ship Log» In two Parts 

Maaaey^a Sounding MaoJiinef witli J*ad ,■ 

Walter's Patent Al Harpoon Ship l»og , : - -vi >» nv^n •.<>"-'*. 
Walker'a Patent A2 Harpoon ditto i . , , ,, i^ .,^t,i^ -f ; i-»*» - 
Wailier'a Putei^t. Detached Ship Log .,, ._ ^^i .:.,^•^ t vpV/ 

Walker's SoTindlng' MaoMne 

Cashin'B (Foreman to the late E. Masaey) Detached Ship Log 
Caahin'a latest Improved Patent Ship Log (all in one Part) ... 

A p^p Sea Sounding Machine for Re^stering 3,000 Fathoms, with 
"MoreahlepifUfi and Lead of 5G lbs,, fitted with Iron Clip ... , ,^, , lOfi/' 

Tne Improved 
•* "Bittern and 81 

well aa Measuring Lakes ... " k,^. .iv ... .*T Ss5*^V 



63/. 
50/- 

ftb/- 

,\iiBp/- 

fiO/- 
15/- 
50j. 




.^SHir,: YAOHT»i BOAT Ml tlKCB COMPASSES, «& i 

wHh Bfan Bowls 'in AimUaB, and ttvong Oftk 
... ' ... b from . 15/*te2SJk 

.., ... ... ... from^S/^tod&1010/- 
... 10 in., 36/.; Uj#*,80/- 

, PUiB, with Blf^tB ... from i£3 9^- to «S 10/1. 




fiahoi 



, _ . with Folded Sight* and Divided Whfc in 

ahogiany Box ... •. ., it4lO/- 



, btst ordinary ... ,»• from Ad 6/- to A6 a/r 
atie iikBlarafli ^emyMs, with Copper Bing, host ftook i£7 7/- to «8«/- 
THpo4 MtsBds, for either of the above Compasses . .., . ... £1 6/* 
Ship's Transparent, Storm, Doable i)ip|iing Needle, T^«tale,<ir Hanging Compasses, 
prices qnoted on application. 



IwWIiliif f tjyrlauMmu flpm^^mf .!» Leat|i<r ;8|ing Cases, most 
osefol to' Tn^eUBTB and Surveyors ... .^ ... "...^ ».. from 50/- 
>^ eoMnpaiarti'fe'gfaf^ variety... ■ C.if^m' lOfB 

.»<' >< • ■ . '■ . ■■-•*■. 

AN^MPROVED VACHT OR BOAT BINNACLE AND ><iMPASS, 

With Singer's Patent or ordinary Card. '- ^i. 

\ Sfieof OompaH Price of OompasB Price of Cuuhjuiw will '/ \ 

Box. ComiAete. Binnacle and Lan • . 

' 5| in. square • 161* 55/- , 

'"'. 6* « „ 17/6 63/. . / 

small Side Lijghts, in tin, from 25/-, or in copper from 60/- ; ^KfA Anchor 

; Lights in tin from 12/6, or in coppr from 26/. ; Fog Hornk Speaking 

'H V ' Trampeti^ and all yachting requisites, supplied to order. 



A SAXBY'S 

i For Go: 



PATENT SPHER06RAPH 

Compass Conecfion in Irpn Ships, 4c. ^ 

Part ijIrFor OompsM 0«vMeltoa« without an altitude, by da^r .i} 1 1 
Part A iitd B— For Ownpaaa Conre«tfoii« by da^r and wdgt^ by ani 

visible Heavenly body, without an altitude ... .•« ... .^ 1 11 6 

Part Q— For Chreat Oirole Mmmng or as now called, Short Tangem 

Sibling), without any calculation whatever «j 1 1 

flu^.wliole complete in one. QiMe . .«j. Up . •; «•• .^2 11 6 



THE PATENT PEL0RU8. -^^ ■: 

For correcting the Bxto of the Compass in Iron Ships, ani& also for failing their 
adjuatmient, price M 6/. 

•The /Mowing «r #lif kA«r hrim Ship^s Oompa— Correcton etm b§ ^t^lUd h atder .•— 
flehry Hughes' -Devialometer, with Clinometer complete ... ... 4^i^, 

lilley and Son's new Ship's Oourse Indicator, in strong Teak.Oase ..« M 5s. 
Bidynolds or Wiggins'- Palinnrius ... ... IK^ 5s. 



?;';';■ ,6 LOBES. 

■' / CONTAINING ALt T^E LATEST ' DISOOVicBtBS. 
•' IStach, IStedu 'winch. 

Per Pair in Mahogany Stand with Compa88...£13 13/- i^lO 10/- £6 10/- 

/fl J^^ ie? 9/- .*^ 7/- £4 4|- 

ithijifig^ jl^irefitial ffn^t^leadal Qlobe inay 1|ns hii at nlw^ihi^i tj»# price 
ql^el^^xt. ... . .w-.\ .vi'.'.M- . 



